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ABSTRACT 


Owing to an increasing number of people and livestock in Nepal, forest resource 
demand has exceeded the regeneration capacity of the forests, leading to deforestation and 
degradation of the Hill environment. This problem is accentuated by the lack of an effective 
management system. The implementation of the community forestry programme has been 
slow because of various institutional and socio-cultural constraints. Meanwhile recent studies 
have questioned the widely held belief that deforestation is primarily caused by firewood 
collection. 

In this study, the causes of deforestation as perceived by the Hill farmers in the 
mid-western region of Nepal are assessed. The patterns of forest resource use and the opinions 
of the rural people regarding conservation and management programmes are appraised and 
local conservation efforts are identified. Measures to orient the community forestry efforts to 
the needs and the priorities of the rural people and consequently accelerate the pace of 
implementation of the forestry management programmes. 

The study is based on a questionnaire survey, and the approach is descriptive. The 
symbiotic interrelationship between the whole agro-forestry system and the effects on the 
environment are described to place the study in context. The existing conditions in the study 
area are discussed with particular emphasis on the population characteristics, land ownership, 
and livestock stocking and the effects of this upon the forests. The findings in the study 
regarding the forest resource use patterns, perceived effects of deforestation, and the 
management measures suggested by the respondents are presented. 

It is demonstrated that livestock overgrazing and fodder collection are the principal 
causes of deforestation and land degradation. Nevertheless, given the interlinkages and the 
supportive roles among the various components of the agro-forestry system the question of 


firewood supply and clearing for farmland expansion should not be overlooked. To a lesser 
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degree they are also contributing to deforestation. 

Based on the preferences mentioned and the management suggestions given by the 
respondents, a range of alternatives for consideration in the implementation of the community 
forestry programme has been developed. These focus upon four aspects of forestry 
management, ame increasing the forest resource supply, decreasing the forest resource 
demand, providing protection measures, and establishing institutional mechanisms. 

More specifically the recommendations are: 


a. increase the supply of fodder, particularly during the winter and the premonsoon 
seasons, from private planting to be supplemented by the supply from the forests; 


b. reduce the demand by promoting family planning, and by decreasing livestock 
numbers through an increase in the productivity of individual animals; 


c. decrease dependence on the forest through promotion of alternative renewable sources 
of energy; 


d. provide protection measures in community forests by "live" and "social" fencing and 
encourage hand harvesting, stall feeding, and more organized systems of collection of 
resources to replace scavenging practices; 


e. involve the local people, particularly the women and the small farmers, in the decision 
making and the implementation process through provision of incentives, 
demonstration, formation of user groups, and extension training; 


f. launch an educational campaign to further publicize the benefits and the methods of 
forestry management in order to encourage participation and cooperation. 
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I. INTRODUCTION 


A. INTRODUCTION 

The hills of Nepal, which support approximately 1500 persons per square kilometre of 
arable land and a high rate of livestock stocking, are under extreme pressure to sustain the 
resource demands of this increasing population. Since the early 1950s, reports have appeared 
concerning the "catastrophic deforestation” and "land degradation" in Nepal (Baddox, 1959; 
Robbe, 1954). Recent reports indicate that not only is the land degradation problem becoming 
more serious than ever before but the rate at which it is taking place is accelerating (Eckholm, 
197s, 1976S BRD Oo NPC MOR NSpearsa 19822 

It has been estimated that, as the annual forest resource demand is greater than the 
annual regeneration capacity, the forest area in Nepal (that is the capital stock) decreased by 
35 per cent between 1965 and 1975 (Wallace, 1981). By 1977 the total supply of firewood in 
the Hills was less than half the total demand and extrapolated figures show that if present 
trends continue, by the year 2000 not only will the deficit have increased threefold but the 
supply of forest resources will be totally exhausted (IBRD, 1978; IDS, 1981; Sharma and 
Amatya, 1978). 

The depleting supply of forest resources is experienced by the Nepalese Hill farmers as 
a gradually expanding circle of denuded hills surrounding the village, taxing the available family 
manpower to collect firewood, fodder and drinking water. Villagers have reported that within 
their lifetime, the time required to collect a backload of firewood has increased from a few 
hours to a full day (Bishop, 1976; Rana, 1977). Already in some villages, households may 
devote an average of 15 person-days per month to fodder collection and 1] person-days to 
firewood collection, a time which might be better spent in improving farm operations (IBRD, 
1978): 

Reforestation programmes have been implemented, but managing the situation has 


been beyond the capacity of a single forestry department. Recognizing the urgent need to 
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generate public awareness of the dangers of deforestation and to encourage the general 
population to participate in forest management, community forestry programmes have been 
implemented. 

Eckholm (1984a, 1984b) reports that by early 1984, 350 nurseries were operational and 
more than seven million seedlings had been planted with a "respectable" survival rate of 65 per 
cent. Achievements, however, have been localized in certain areas of the country. For 
example, in Surkhet District to date only 461 hectares out of 173,666 hectares of forest have 
been handed over by the District Forest Office to the local village panchayats as Panchayat 
Forest or Panchayat Protected Forest. Of this 119 hectares are in Dasarathpur, one of the 
four village panchayats in the study area. Afforestation targets overall have not been 
encouraging either. As Eckholm cautions, the total area planted or newly protected is 
miniscule in comparision with the country's needs. This raises serious doubts about the 
effectiveness of the present forest resource management programmes and calls for an 
assessment of the strategies being applied. 

Past studies on forest resources have generally assumed firewood collection to be the 
principal cause of deforestation. Research has therefore focused on increasing firewood 
supply, on alternative renewable energy technologies (biogas, solar energy, and water power) to 
substitute firewood use, and on increasing the efficiency of firewood use through the 
introduction of improved cooking stoves (Bachman and Saubbole, 1981; Bhatta, 1982; 
Donovan, 1981; ERDG, 1976; Levenson, 1979; Mauch, 1974, 1975, 1977; Nakarmi and 
Bachman, 1982; Shakya and Joshi, 1983; Wallace, 1981). 

There have also been studies on silviculture, on inventory of watershed conditions in 
the country, and on the institutional aspects of implementing development projects (Campbell, 
1978; Hopkins, 1983; Nelson et al., 1980; Pacheco, 1977; Pandey, 1977, 1982; Shah, 1980; 
Shrestha, Ginneken, and Sthapit, 1983). Few studies have pointed out the interconnectedness 
between the forest resource base, the environment, and the social organization of the Hill 


farmers (Berreman, 1977; Bosken et al., 1977; IDS, 1981; Poffenberger, 1981; Reiger, 1977; 
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Reiger et al, 1976). 

More recently studies have indicated a need to reassess the widely-held belief that 
firewood collection is the dominant cause of rampant deforestation in the Hill region of Nepal. 
Fox (1982) from his study in western Nepal concluded that the demand for livestock feed, not 
firewood, is the major cause of land degradation. Similarly, Wyatt-Smith (1982) in an 
overview of the literature on land-use pressures in Nepal concluded that the greatest demand 
from the forest area to supply the people's need is fodder collection, and the greatest threat to 
the ecosystem is undoubtedly free-grazing. Bajrachayra (1983), however, found in eastern 
Nepal that it is the chronic food shortage which brings about the need to clear the forest area. 

While past research and management efforts have focused on increasing firewood 
supply, energy substitution, and efficiency in use, these more recent studies suggest that there 
has been an incorrect assessment of the problems involved. Moreover, Bhatta et al. (1977) 
have observed that many officers have reported about the difficulties in getting the cooperation 
of the villagers and convincing them of the benefits of development activities. The problem is 
that the current approach is directed to communicate already formulated ideas from the 
"expert's" side to the people. What was pointed out in 1977 as a "wrong and futile approach" 
(i.e. asking the cooperation of the self-reliant village people after the plans have been made 
without sufficiently involving them) has not changed. Consequently the implementation of the 
community forestry programmes (viz. the Panchayat Forest Rules and the Panchayat Protected 
Forest Rules) has been slow. 

To provide a basis for formulating appropriate management measures there is a need 
for micro-level studies which assess the needs and the priorities of the village communities, 
because: 

a. the shift of focus from firewood to fodder and food deficit as the principal causes of 
deforestation must be verified from other parts of the Hill region; 
b. the priorities and the needs of the people tend to differ from one area to another; 


c. conceptually there is a possibility for developing an interrelationship between fodder 
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scarcity and food deficit, i.e. the latter being the direct consequence of the former. 


B. RESEARCH OBJECTIVES 

Considering the research needs identified above, the objectives in this research are: 

1) to verify the recent findings that fodder collection, not household energy 
(firewood) requirements, is the principal cause of deforesation; 

2) to suggest how the community forestry programmes could be oriented to the needs 
and the priorities of the rural people in order to accelerate the pace of 
implementation. 

The focus in this research is on understanding and describing the opinions and 
behaviour of the local people with respect to forest resource use, such that these elements can 
be incorporated in designing and implementing resource management programmes. In turn, 
this requires an assessment of the local people's perceptions of forest resource depletion and 
land degradation, and their attitudes and opinions towards management of the problem. 

Pursuant to the objectives, this study will seek answers to the following questions based 
on which suggestions will be made to improve the pace of implementation of the community 
forestry programmes: 

a. Do the Hill farmers think that there is a problem of forest resource supply? 

b. What is the perception of the people regarding the causes of deforestation? 

c. What are the people's opinion regarding the effectiveness of the current methods of 
resource use? 

d. What do they believe are the effects of deforestation? 

e. What are their opinions regarding ways to manage the forest resources? 

f. What mix of tree species would they like to plant and where would they like to plant 
them? 

g. What do they perceive would be the difficulties which will have to be overcome while 


implementing forest resource management programmes? 
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Specifically, the procedures applied in this research are as follows; 
1) describe the patterns of forest resource appraisal and use; 
2) assess local people's understanding of the relationship between the causes and the 
effects of deforestation; 
3) assess the opinions of the local people regarding the Government's conservation 
and management programmes; 
4) identify the local conservation and protection practices and personal efforts of the 
local people. 

The general patterns of forest resource use in the Hill region and their effects on the 
environment are described in Chapter 2, to relate this study to the nature of the problem. In 
Chapter 3, the methodology applied in this study is presented. As .a background for 
understanding the subsequent sections, the local conditions of the study area are described in 
Chapter 4. In Chapter 5 and 6 the findings of the study, i.e. the forest resource use patterns, 
the perceived effects of deforestation and the management measures suggested by the 
respondents are presented, followed by a summary and discussion. Finally in Chapter 7, the 
conclusions of the research are presented and, based on the findings of the study, a range of 


alternatives are suggested for forest resource management. 
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Il. FOREST RESOURCE USE IN NEPAL: THE NATURE OF THE PROBLEM 


A. FOREST RESOURCE USE 

The forest is regarded by the Hill farmers in Nepal as a source of not only of firewood 
but many other valuable resources used for a variety of purposes. The flow of resources within 
a typical village environment, as illustrated in Figure 1, gives an idea of the diverse nature of 
villagers’ dependence on the forest for their daily livelihood. The farm ecosystem is relatively 
self-contained and provides the majority of the needs of the farm family for food and shelter. 
The horizontal arrangement of the ecozones provides a wide variety of resources within a short 
vertical distance. An exchange of resources takes place between these zones because any one 
zone does not produce all the resources needed. Thus the divesity of the human resource 
utilization pattern parallels the natural patterns in complexity and interrelationships. 

These resource demands by the Hill farmers can be classified into two categories, 
namely, resources extracted to meet the requirements of the people, and those for the livestock. 
Firewood and fodder are the two most important resources required from the forests by the 
villagers. The purpose of the following sequence of models is to provide an overview of the 
farming system (agriculture and livestock sectors) and its relationship with the local 


environment. 


B. IMPACT OF PEOPLE ON FOREST RESOURCES 

The types of demand placed by the people on the forests are shown in Figure 2. As 
population increases there is a need for more food, firewood to cook and keep warm, and 
shelter to live in. Increasing the food supply means bringing more land under cultivation either 
by cultivating marginal land higher up the hillside or by clearing the forest areas. Also, 
meeting firewood requirements for energy and timber requirements for shelter construction 
directly leads to deforestation. The extent of each of these pressures placed on the 


environment is discussed below. 
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Population and Land Ownership 

During the decade between 1971 and 1981 the population of Nepal increased at the rate 
of 2.66 per cent per annum. According to the 1981 census the total population of Nepal was 
over 15 million, of whom 60 per cent lived in the Hills. 1 Banister and Thapa (1981) have 
projected that, since Nepal is in an early stage of its demographic transition, at least three 
decades of rapid population growth lie immediately ahead. 

In the Hills three-fourths of the cultivable land are upland terraces (IBRD, 1981; Pant 
and Thapa, 1981). The average size of farm holdings is less than 1.0 hectare, often fragmented 
and widely dispersed at different locations. Different cropping patterns are followed to spread 
labour and power requirements as well as to reduce the risk of complete crop failure due to hail 
or untimely rainfall (ADB/HMG, 1982; Mathema and Van Der Veen, 1981). As a result the 
farms are too small to generate a marketable surplus. There is also a low level of output per 
unit of labour as an increasing amount of time is required to move agricultural inputs and tools 


from one plot to another, usually during the peak agricultural season when time is scarce. 


Food Needs 

As illustrated in Figure 2, the increase in population has meant an additional demand 
for food. However, agricultural production has not been able to keep pace with the rapid 
growth in population with the result that per capita food availability has declined steadily 
(ADB/HMG, 1982). 

In 1965, Nepal was the fifth largest exporter of rice in the world but in recent years has 
become a net food importer (Blaike et al., 1979). Rice yield in Nepal, which was the highest in 
South Asia in 1966, was one of the lowest (1.97 mt/hectare) in the region by 1982 
(ADB/HMG, 1982). ? 


1Geo-ecologically Nepal can be divided into three parallel regions. In the southern part of the 
country lies the Terai belt, an extension of the Indo-Gangetic Plain. The Middle Hills 
(covering 43 per cent of the total land area of Nepal) consist of high ridges and steep slopes of 
the Siwalik (Churia) and the Mahabharat Ranges. Along the northern boundary, roughly 
above the altitude of 3,000 metres, is the Himalayan Range. 

2 Similarly between 1970 and 1980, maize yields declined from 1.97 mt/hectare to 1.33 
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By 1976, 47 of the 55 Hill districts had a food deficit, which was an increase of 13 districts 
compared to 1970 (Pant and Thapa, 1981). 

The food deficit has meant bringing more and more marginal land under cultivation, 
leading to a reduction of the overall productivity of land (Reiger, 1977). It was estimated that 
by 1982 the total land under cultivation had increased to 3.1 million hectares in Nepal as a 
whole as against 2.3 million hectares in 1975. During the same period the area under forest 
cover decreased from 4.8 million to 4.0 million hectares (Pant, 1983). 

In many areas the forest has been almost entirely cleared up to 2000 metres elevation 
asl and Bishop (1976) found terraces carved into slopes of over 40 degrees. A FAO report 
(1974) observed that catchment areas which are only 10 per cent forested are very common 
throughout the country. There is very little forest area left to break or land to bring under 
cultivation. Furthermore, inappropriate agricultural techniques, for example in terracing and 
in irrigation, have led to different forms of soil erosion and the eventual loss of cultivable land. 
The existing level of technology and patterns of cultivation are unable to support the 


population adequately (Caplan, 1970). 


Firewood Needs 

Another effect of the population increase is the greater demand for firewood (Figure 
2). It is estimated that 93.3 per cent of the domestic energy requirement in Nepal is met by 
firewood, the principal source of which is the natural forest. The average annual per capita 
firewood consumption in most Hill areas is roughly 1.2 cubic metres, which is equivalent to 
780-888 kg per capita per year (Wyatt-Smith, 1982). While Donovan (1981) estimated a 
somewhat lower average of 1.02 cubic metres per capita per year, Levenson (1979) has 
estimated a 1.33 cubic metres per capita per year in another part of Nepal. ° 


2(cont’d)mt/hectare, millet from 1.2] mt/hectare to 0.99 mt/hectare and barley from 1.03 
mt/hectare to 0.89 mt/hectare. During that decade it was only the production of wheat which 
showed a slight increase (from 1.00 mt/hectare to 1.12 mt/hectare (Pant and Thapa, 1981). 
>Estimates vary considerably depending upon the weight to volume conversion factor, region of 
the country and the season the data were collected. Donovan (1981) has listed 49 different 
estimates of per capita firewood demand and Bhatta (1982) states that the estimates vary by a 
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Regardless of the precise figure, the extent of pressure on the forest is very significant as the 
supply (annual regeneration capacity) is not able to keep pace with the increasing demand. 

The lack of alternatives in household energy supply has forced the villagers into total 
dependence on the forest, yet the natural forest has not been able to meet this increasing 
firewood demand. A study on the current deficit in firewood supply showed that in 47 of the 
60 village panchayats surveyed, there was a firewood deficit of more than 50 per cent. 
Similarly in another 89 village panchayats surveyed forest growth was found to be half of the 
firewood consumption (cited in Wallace, 1981). 

The utilization pattern of the forest has been found to be highly inefficient. Instead of 
cutting the forest on a rotational basis, forests closest to the villages are cut first, and cutting 
expands radially from that point, consequently increasing the time required to collect firewood 
and fodder (Bosken et al., 1977; Levenson, 1979; MacFarlane, 1976). Also initially only the 
dry twigs and branches are gathered, but as the supply of dead wood diminishes limbs are 
lopped affecting the degree of regeneration of leaves in the next flush. Eventually trees are 


felled to provide the necessary fuel (Donovan and Bajracharya, 1980). 


Timber Needs 

Finally, population growth also increases the demand for timber to build houses 
(Figure 2). The annual demand for timber has been estimated at 0.1 cubic metres per capita 
(Mauch, 1974). Wyatt-Smith (1982) adds that with the population expansion and the 
improved quality of life expected by all, the round wood requirement can readily be increased 
to two cubic metres per family. In eastern Nepal, Reiger (1977) observed that about 70 cubic 
metres of valuable wood are logged per house, although less than 20 cubic metres could suffice, 
if it were properly and efficiently used. 

Besides round wood, wooden shingles are used to roof a house in the higher altitudes of 


the Hills. Wyatt-Smith (1982) argues the serious impact of this on the forest because it takes 


3(cont’d)factor of 60. 
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about 80 years to produce a tree of economic size at the elevation of 2500 metres or higher. 


C. IMPACT OF LIVESTOCK ON FOREST RESOURCES 

Livestock is an important component of the farming system in Nepal. The animals 
have the ability to ingest and transform vegetal materials into food for the people by producing 
fertilizer for crops, energy for traction in cultivating and threshing, and milk and meat for 
direct consumption (Berreman, 1977). Animals also provide cash income, wool, and are 
eventually a source of economic security as they can be sold in times of financial difficulty. 

AS a result, the stocking rate of livestock has been very high. The carrying capacity of 
the land is estimated to be 0.31 livestock units per hectare while the current stocking rate is nine 
times greater. * The bovine population in the Hills numbers 4.44 head per household (IBRD, 
1974; IBRD, 1978). Despite the high livestock population, Nepal is a net importer of livestock 
at certain times of the year for religious purposes. 

The relationship between the livestock sector and deforestation and that between the 
livestock sector and the agriculture sector is illustrated in Figure 3. Depending upon the region 
of the country, between 55 per cent and 75 per cent of the fodder requirement comes from 
forests and pastures (IBRD, 1978; Stone, 1980). About 50 per cent of the forest is grazed 
throughout the year. The forests and the pastures, subject to heavy pressure from freely 
grazing animals, get little chance for regrowth and regeneration of vegetation. The practice of 
burning of open grazing land further reduces the chances for natural reseeding of plants. Shah 
(1980) points out that ruminant livestock are in a semi-starved condition for a period of eight 
months per year. The productivity of livestock has declined substantially resulting in a 
decrease in the availability of compost, reduction in crop productivity, and subsequent 


abandoning of farmland. 


‘Nepal's total livestock population of 12 million heads places her among those countries with 
the highest livestock population per unit of land area in the world (Ong, 1981; Rajbhadary and 
Shah, 1981). 
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D. EFFECTS OF DEPLETING RESOURCES AND DEFORESTATION 

The causes of deforestation described previously and their effects within the local 
ecosystem as well as downstream are summarized in Figure 4. All components in an 
environment have a system of relationship among themselves. Any change in anyone of these 
components has an impact and feedback on the others. 

Deforestation has presumably lessened the moisture retaining and storage capacity of 
the soil in the Hills (McDougal, 1968). A good forest provides relatively high water 
infiltration rates and correspondingly low run-off of water, because of the relatively stable and 
porous condition of the soil and the protective layer of leaves and other organic substances 
(Reiger, 1983). With deforestation there is increased run-off resulting in floods, receding 
groundwater levels, and dried-up springs. 

According to Jahn (1975) there seems to be no doubt that many springs in the Hills 
have reduced their flow or dried up completely in recent decades. Donner (1972) has 
confirmed this from many of the villages he visited, where villagers mentioned that water now 
has to be fetched from further than a generation ago. There has also been an increased stress 
in livestock watering as 30 to 40 per cent of the total demand from a village water source is for 
animal water needs (Johnson, 1976). 

Due to the loss of top soil, agricultural productivity is not only unable to keep pace 
with population growth but is actually declining. Productivity further declines as the rural 
population burns increasing quantities of plant and animal waste instead of recycling them as 
compost. Population growth in the context of a traditional agrarian technology is forcing the 
farmers onto ever steeper slopes, these being unfit for sustained farming (Eckholm, 1975, 
1976). This accentuates the problems of run-off, erosion, and mass- wasting. ° 

The increasing pressure of population upon the difficult and unproductive Hill 


environment has also led to both seasonal and permanent migration (Bista, 1977; Gurung, 


‘Laban (1979) found that landslide density ranged from 0.2 per kilometre on stable land under 
undisturbed conditions to 2.8 per kilometre on very susceptible lands fully exposed to man's 
influence. 
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1979; Hitchock, 1961; Poffenberger, 1981; Rai et al., 1977). © This may have served some useful 
purpose in relieving the pressure on the Hill environment. However the process only shifts the 
pressure to another location (the Terai) (Rana and Thapa, 1975; Schmidt, 1976). 7 Migration 
leaves a bi-modal distribution of population of the young and the old at home. Thus the Hill 
region is drained of its active population and leadership. Agricultural pursuits are left 
unattended and cottage industries are depressed (Anon, 1983). 

Downstream effects are also symptoms of the deforestation problem within a 
catchment area. It is estimated that 240 million cubic metres of soil are eroded away from 
Nepal every year (IBRD, 1974).* Deposition of sand and silt is consequently raising the river 
beds in the Terai by nearly 16 centimetres annually resulting in ‘annual flooding and 
considerable shifts in the course of rivers (HMG, 1974). ° However, it is also true that without 
such a natural weathering process there would be no fertile valleys and plains. 

The process of land degradation is further accentuated by the natural features of the 
country. The topography varies from the nearly sea-level tropical jungles to the frozen glaciers 
of the highest chain of mountains in the world. The mountains formed during the Tertiary 
Period are young and geologically still unstable. These mountains also form a terminal barrier 
to the seasonal monsoons of the Indian subcontinent. Where steep topography is combined 
with heavy rainfall, surface erosion will be natural and cannot be avoided. The problem is that 


this natural phenomenon (the influence of elevation, slope, gravity and climate) has been 


© In the space of 30 years the volume of migration has almost tripled. In 1951, 3.5 per cent of 
the Hill population left their homes and settled down temporarily or permanently away from 
home. In 1961 this rose to 5.95 and in 1971 it reached 9.0 per cent (Toffin, 1976). 

7Of the estimated 400,000 migrants from the Hills in the decade of 1965-1975, only eight per 
cent were settled by the Nepalese Government. This resettlement occured on just 9000 hectares 
of cleared forest land, whereas the balance settled spontaneously, without Government 
approval, on 120,000 hectares of forest land (IBRD, 1978; Sainju and K.C., 1981). 

’ The final deposition of the silt load takes place in the Bay of Bengal where in 1974 an Earth 
Resource Technology Satellite spotted an immense new island just surfacing. It turned out to 
consist of 116,000 square kilometres of Himalayan silt (Sterling, 1976). 

° The Kosi River has shifted its course 125 kilometres westwards within 250 years leaving 
150,000 square kilometres of once fertile land buried under a mass of sand and rubble and 
displacing 6.5 million people in Bihar (Sharma, 1977; Zollinger, 1974; Zollinger, 1979). 
Likewise in the Kosi Barrage the reservoir is so choked with silt that birds flock there to wade 
in the marshy swampland (Sterling, 1976). 
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vastly accelerated with the interference by man. 


E. RESOURCE CONSERVATION PROGRAMME 


Past Legislation 

Traditionally various communities in Nepal had different social systems for controlling 
the use of forest resources. Regmi (1976) writes about the Kipat land tenure system under 
which individual villages laid claim to various forested areas for their exclusive use and 
management. According to Caplan (1970) many villages in Nepal had systems in which forest 
and pasture lands were considered community property that could be used by non-community 
members through payment of fees or other commodities. MacFarlane (1976) found this 
system still being practised by the Gurung communities in western Nepal. 

Likewise, many villages had a communal system of gathering and harvesting of forest 
resources which ensured an equal distribution of products. The Sherpas in Khumbu even had a 
strict rationing system to control the use of firewood and lumber since trees regenerated so 
slowly in the high-altitude ecosystem (Hagen, 1971; Heimendorf, 1975). The tradition of 
temple and monastery forests ensured that the trees growing near these religious structures were 
not cut (Campbell, 1978). Hitchock (1977) summarizes these as locally acceptable adaptive 
strategies which provided the necessary goods and services. They operated in approximate 
balance with the productive potentials of the environment. The study of these adaptive 
strategies will provide valuable information in land-use practices since the introduction of 
"modern" technologies in the Hills has not been overly successful. 

With the increasing population, the pressure on the forest to maintain the supply of the 
resources also increased. Realizing the consequences of the extensive deforestation which began 
to take place, His Majesty's Government of Nepal enacted various legal instruments. The first 
such effort was the enactment of the Private Forest (Nationalization) Act in 1957 to preserve 


the forests and to ensure a sustained yield for the villagers. The Forest Act (1961) laid grounds 
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for further solidification of the Government's claim over the forests nationalized in 1957. 

The nationalization of the forests has had an adverse effect on the motivation of the 
local people to conserve their own resources because the ownership as well as the management 
of the forests became the responsibility of the Government (Campbell, 1978; FAO/IBRD, 
1979; Levenson, 1979; Manandhar, 1980). The effect was that the villagers ceased to apply the 
traditional rules for forest management and community responsibility for forest protection. 
Consequently the process of deforestation accelerated. 

In the past the Government had placed priority on promoting the export of timber 
from the Terai to increase state revenue. The Ministry of Forests was set up in 1942 with the 
objective of exporting the timber. It is only during the recent decade that the Ministry has also 
focused its attention on the management of the Hill forests. The Department of Soil and 
Water Conservation was set up in 1974 and recently upgraded to the Ministry level, indicating 
the Government's recognition of the seriousness of the land degradation problem in the country 
(Fearnside, Nelson and Baisyet, 1980). Also in July 1982 the Government officially banned 


both timber export and the resettlement programmes in the Terai. 


Community Forestry Programme 

Realizing the ineffectiveness of the Forest Act (1961), the Nepalese Government 
promulgated "radically new rules to create community forests ... with the objective of 
returning ownership of the resources to the people" (Manandhar, 1980). The main objective 
of the Panchayat Forest Rules (1978) and the Panchayat Protected Forest Rules (1978) is to 
encourage forestry management on a communal arrangement basis by releasing land for 
afforestation or giving rights on existing forests to the village communities as: 

a. Panchayat Forest where the ownership, management and protection is vested in the 
village panchayat. Each village panchayat is eligible for 125 hectares of forest land 
for the creation of Panchayat Forest. 


b. Panchayat Protected Forest, i.e. any forest land which needs protection and/or some 
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enrichment planting. Each village panchayat is eligible for 500 hectares of forest land 
for Panchayat Protected Forest. Forty per cent of the revenue (net income of 
royalties from felling) is to be paid into the village panchayat funds and the rest goes 
to the central government. 

There is also a provision for leasing, with nominal rent, the areas consisting of treeless 
government land, to individuals or organizations for the production of timber, firewood, 
fodder grass or other forest products. Another category is the private forest which are 
woodlots set up on private property. Among these four categories of forests the first two are 
the prominent ones. 

Based on these legislations, community forestry programmes were introduced in 55 Hill 
districts through the implementation of the forestry components of various integrated rural 
development projects and through the Community Forestry Development Project. 

The general objectives of the forestry components of these projects are (FAO/IBRD, 
1979; Manandhar, 1980): 

a. to increase the supply of firewood, 

b. to produce leaf fodder and grass, 

c. to produce timber, 

d. to introduce and popularize improved cooking stoves to conserve firewood. 

The need for local acceptability of the tree species has been recognized in current 
reforestation programmes and silvicultural research is focusing on the search for 
multi-purpose, fast growing species preferred by the villagers. Contrary to the local people's 
preference for fruit, broad leaf fodder, and firewood species, past reforestation efforts had 
stressed single species like pine and eucalyptus. 

The forestry officials had always seen their role as "forest policemen" and had tried to 
stop the people from what they had been doing. No consideration was given to the immediate 
energy requirements of the people and no acceptable alternatives were offered. This had 


resulted in antagonism, deep mistrust, and cynicism about the Government officials in general. 
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The time-consuming process of changing the attitude of both the local people and the foresters 
has been initiated with the implementation of the community forestry programmes. Now, the 
Tole of the foresters is seen to be that of an extension agent - a source of information, expertise 
and technical assistance for the individual farmers and the communities. 

Due to socio-cultural reasons, efforts to promote smokeless, efficient cooking stoves 
have not been very succesful. For example, as these improved stoves are built precisely to 
contain heat rather than emit it, their fuel-saving properties result in conflict with social values 
not related to fuel efficiency. 

A number of alternative energy sources are available for the Hills, namely biogas, 
water, wind and solar energy. Cost, adequate supply of dung, and temperature restriction in 
the higher altitudes for the fermentation process have restricted the adoption of biogas plants. 
Financial constraints, lack of maintenance arrangements, and lack of demand are problems 
associated with water power development at the village level. The technology regarding the use 
of solar and wind energy is still at its infancy stage in Nepal. Finally, the IBRD (1984) report 
emphasizes long range strategies to supply firewood because comparisions based on end-use 
efficiency indicate that for meeting household cooking and heating needs, fuelwood from the 
planned forestry programme is much cheaper than electricity or kerosene. 

Progress in implementing forestry programmes has been slow due to the inherent 
problem of institutional management within the implementing jurisdictions. Shrestha and 
Apedaile (1982) have documented a number of reasons such as lack of trained staff and 
administrative personnel, staff turnover and absenteeism, delays in funds disbursement, lack of 
coordination between departments, and so on. '° Similarly coordination between different 
international donors and agencies is difficult. *? These are, of course, prerequisites for 
successful programme implementation. 


1°For example, Fearnside, Nelson and Baisyet (1980) list 14 ministries and central level agencies 
among whom coordination is required to implement soil and water conservation projects. 
11There are 15 bilateral and 15 multi-lateral donor agencies and a host of non-governmental 
organizations working in Nepal. The 30 agencies alone have over 260 advisors and 269 
volunteers. Twelve of the agencies have major forestry and livestock development projects 
(Shrestha, 1984). 
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Despite the current efforts, due to various reasons there has been a consistent shortfall 
in the implementation of the forestry programmes. The afforestation target of 20,000 hectares 
during the Fifth Plan (1975-1980) was not achieved and only 9864 hectares could be afforested. 
During the first three years of the current Sixth Plan (1980-1985) only 37 per cent of the 
targeted afforestation goals were achieved. The survival rate of the seedlings in the reforested 
areas has been between 38 to 65 per cent (Campbell and Bhattarai, 1983). 

Therefore, as identified in the previous chapter, there is an urgent need to search for 
appropriate measures to accelerate the forest management programmes if the consequences of 


deforestation being experienced by the Hill farmers described in this chapter are to be averted. 
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III. DESIGN AND ADMINISTRATION OF THE STUDY 


A. SELECTION OF THE STUDY AREA 

The field work for the research was conducted in the Surkhet District in mid-western 
Nepal. The District is one of the areas in Nepal where the pace of implementation of the 
community forestry programmes has been virtually negligible, yet the area is within the 
geo-ecological zone where deforestation and land degradation have been most pronounced. 
Among the 75 districts in Nepal, the watershed condition in the Surkhet District is considered 
to be the most degraded (HMG, 1977; Shrestha, Ginneken, Sthapit, 1983). The study area is 
described in more detail in Chapter Four. 

The Surkhet District is part of the area where the Canadian International Development 
Agency (CIDA), the funding agency for this research, is cooperating with His Majesty's 
Government of Nepal in implementing an integrated rural development programme. The 
project area is comprised of a number of districts, but as Surkhet is accessible by air 
throughout the year, it was logistically more suitable than other districts for the research. The 
availability, from the project, of certain relevant data regarding the study area was another 


reason for selecting the Surkhet District. 


B. SAMPLING 

A three-stage sampling design was followed to identify the sample population. In the 
first stage four sample village panchayats were identified. * In the second stage two wards were 
selected from each sample village panchayat. Finally, in the third stage, the total number of 
households to be interviewed was calculated and the households were randomly selected from 
each ward proportionately. 


124 village panchayat is a political/administrative unit consisting of several villages with a total 
population of 2000-4000 persons. For administrative purposes, each village panchayat is 
divided into nine wards. A varying number of village panchayats make up an administrative 
district. 
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Selection of the Village Panchayats 
Given the nature of the research project, certain a priori criteria had to be specified for 
the selection of the village panchayats. The following criteria were applied: 

a. the sample village panchayat must be located in the midland (Hill) region where 
deforestation and land degradation have been most pronounced; 

b. a varying state of deforestation, land degradation and pressure on resources should be 
present to assess variations in the attitudes and perceptions of the people in relation to 
resources availability. 

Utilizing the knowledge of the local elected officials and the officers from the District 
Forest and the Soil and Water Conservation offices, four village panchayats were selected in the 
Surkhet District in which to conduct the field work (Figure 5). Two of them, namely 
Dasarathpur and Satakhani village panchayats in the eastern part of Surkhet were selected to 
represent the area with an extended state of deforestation. Babiyachaur and Kunathari village 
panchayats were selected to represent the area with a still good forest cover. These latter 


village panchayats are located in the western part of the Surkhet District. 


Selection of Wards 

Information regarding the forest area, the population and the number of livestock in 
each ward for each of the above mentioned village panchayats was available from the "Village 
Profiles" prepared by the Karnali-Bheri Integrated Rural Development Project (K-BIRD). 
First the livestock numbers were converted to livestock units in order to aggregate the different 
kinds of animals. '? Then for each selected ward of each sample village panchayat, ratios 
between population and forest area and that between livestock units and forest area were 
calculated. These calculations were made for all village panchayats. As an example, those for 
Kunathari are shown in Table 1. 


13 Tn converting the different kinds of animals into livestock units, the following factors were 
applied: 1 buffalo=1.5 livestock unit (LSU), 1 cow=1.0 LSU, and 1 goat=0.2 LSU. 
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TABLE 1 


CALCULATION OF POPULATION/FOREST AREA RATIO AND 
LIVESTOCK UNIT/FOREST AREA RATIO FOR 
KUNATHARI VILLAGE PANCHAYAT 


Ward Forest ares Population LSU? Ratio of Ratio of 
Population to LSU Feo 
Forest Area Forest Area 


iL 250 850 520 3.4 Paes} 
2 280 400 287 1.43 1703 
3 200 280 194 1.4 Gso7, 
4 100 600 703 6.0 7.03 
5 Boast 232 Stes = = 

6 60 500 310 84.33 Dewey, 
th 15 380 343 ele) 4.57 
8 60 200 280 J255 4.67 
2 50 52> 638 Loe 12.06 


1. Forest area in Bighas [l Bigha = 0.68 hectares] 
2. Livestock Stocking Unit 


3. Data not available 


Source: K-BIRD (1982) 
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After the two ratios (i.e. population/forest area and livestock unit/forest area) were 
calculated, two wards, one representing the highest density and another representing the lowest 
density, were selected from each of the four sample village panchayats to conduct the 


interviews. 


Selection of Households 

It was decided that a total of 100 sample households from the eight sample wards of the 
four village panchayats would be interviewed. Given the necessity for a sufficiently large 
sample for statistical analysis and the constraints imposed by time, funds, and accessibility a 
decision was made to interview 100 households. The 100 interviews were then allocated to 
wards proportionally to the population size of each ward (Table 2). 

When the interviewers went to a sample ward, the first N households (i.e. the 
predetermined number of households to be interviewed in that ward) available or agreeing to be 
interviewed, were interviewed. As the timing of the interviewing coincided with the cropping 
season, interviewees were not always available or were busy with their work in the fields. 
Therefore, another household had to be approached. On only two occasions did householders 


refuse to be interviewed. 


C. QUESTIONNAIRE 


Structure of the Questionnaire 

A structured interview questionnaire in Nepali was used for the interviews. An English 
translation of the questionnaire is presented in Appendix I. The questionnaire consisted of 
both closed and open-ended questions. Contingency questions, probing for reasons for certain 
responses, were generally open-ended questions. 

The questionnaire contained four main sections: 


a. information about livestock numbers and fodder collection; 
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TABLE 2 


HOUSEHOLD DISTRIBUTION IN SAMPLE VILLAGE PANCHAYATS 


Ward State of Deforestation/Village Panchayats 
Ratio of forest HIGH LOW 


area to popula- Dasarathpur Satakhani Babiyachaur Kunathari 


tion and live- 


stock stocking hhs n hhs n hhs 
HIGH 45 10 99 i 56 
LOW 33 7 80 Ly 66 
Total 78 17 79 38 122 


ans: Total number of households in the ward. 


n : Sample. 


n hhs n 
iL 38 8 
14 52 LAL 
26 90 19 


20 


Total 


238 51 


221,49 


469 100 
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b. information on firewood collection; 
c. information on attitudes towards resource use and conservation; 
d. personal attributes. 

Information on livestock included questions regarding the number of cattle, buffalo, 
goats and sheep per household. Regarding fodder collection questions were asked about the 
number of loads of fodder required per day, from where it is collected and how long it takes, 
and where the livestock is grazed. A final question in this section concerned whether any 
livestock is stall-fed and the reasons for stall feeding. 

Questions on amount, source and time required for firewood collection were asked, as 
well as what other sources of energy are used besides firewood (if any), and whether any 
firewood is purchased. Questions were asked also about the change in the time required for 
firewood and fodder collection over the previous five years. Other questions were asked to 
determine whether the forest area in the village panchayat has decreased or increased over that 
period and the reasons for the change. 

The next section of the questionnaire began with questions on the perceived effects and 
‘the causes of deforestation. Another set of questions were on whether there are any specific 
forest conservation practices in the village and whether there has been any community and/or 
personal! initiative to plant trees. This section concluded with an examination of people's 
awareness of the Government's forest management programmes. 

The final section on personal attributes collected information on the respondent's 
ethnic background, land ownership and the number of people in the household according to age 


groups. 


Pretest of the Questionnaire 
A pretest of the questionnaire was conducted in Neware village outside Birendranager, 
the district headquarters of the Surkhet District. Fifteen randomly selected households were 


interviewed by five research assistants. The principal researcher participated in at least one 
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complete interview with each of the assistants. Later the team met to discuss their 
performance and to go through the questionnaire to review problems encountered. Two 
research assistants, because of their lack of understanding of the village situation and 
terminology, were replaced by local people. 

The questionnaire was revised in terms of sequence of the questions, wording and 
translation, and in the answer categories of the closed questions. Based on the responses from 


the pretest, answer categories were developed for most formerly open ended questions. 


D. ADMINISTRATION 

During the pretesting it was found that the majority of the farmers approached were 
not available during the day, as they were preparing their fields for rice planting and maize 
cropping. As it was anticipated that the situation would only get worse once the rains began, 
interview schedules had to be revised to complete all the interviews within the two subsequent 
weeks. The interviews were administered during the early mornings and late evenings when 
‘farmers were more likely to be at home. 

During the interviews, an attempt was made to have both the male and female heads of 
households present because answers to some parts of the questionnaire were more familiar to 
one than the other. Male farmers consistently referred questions about resource use and 
practices to the women of the household, indicating a higher level of involvement of women 


than men in forest resource collection and use. 


E. DATA ANALYSIS AND INTERPRETATION 

After the interviews were completed, summary data sheets were prepared for each of 
the questions for all 100 respondents, and a coding manual was prepared for the entire 
questionnaire. Using this format the data were then transferred to coding sheets and later 


punched on cards. 
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The SPSS statistical package was used for the data analysis. The first set of computer 
outputs consisted of raw frequencies. The data were then "cleaned", and adjusted frequencies 
for all variables were computed. For certain variables (e.g. livestock ownership, land 
ownership), the mean, median and mode were calculated. Assessment of between-variable 
relationships was carried out largely by means of crosstabluation. For this purpose ratio 
measures such as land ownership, livestock units and household size were defined as ordinal 
variables. 

As there was a small number of observations in many of the wards, some method had 
to be found to collapse the data in order to permit statistical analysis. Two main possibilities 
were explored, namely classification based on: 

a. the level of land use pressure, i.e. ratio between forest area and population and 
livestock number; 

b. the proximity of village panchayats based on perceived state of deforestation, i.e. 
classification of Dasarathpur and Satakhani together to represent an overall group of 
"high deforestation” while classifying Babiyachaur and Kunathari together to 
represent a "low deforestation" village panchayats. 

Upon the examination of variations in pertinent variables, it was decided that the latter 
classification was most appropriate because, 

a. the classification of data based on proximate village panchayats was considered to 
provide more meaningful results about the nature of the deforestation problem than 
according to an artificially devised measure of land use pressure; 

b. for management implications, data on existing politico-administrative units is easier to 


relate to than vague unfamiliar units. 
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IV. THE STUDY AREA 


A. INTRODUCTION 

The Surkhet District being located in the mid-western Hill region of Nepal where 
deforestation has been most pronounced was one of the justifications for selecting it for the 
field work. The study was conducted in four village panchayats in the District. Dasarathpur 
and Satakhani village panchayats, in the eastern part of the Surkhet District, settled earlier than 
in Babiyachaur and Kunathari by the people from the surrounding hills, have experienced a 
greater amount of forest clearing than in the latter two village panchayats. Much of the forest 
has been cleared for farming and to meet firewood and fodder requirements. 

Babiyachaur and Kunathari village panchayats are composed of extensive undulating 
terrain, still relatively rich in vegetation and wildlife. However, while walking along the trail 
through the forest, one can see herds of livestock grazing and also continually hear the 
THOOdeuHerss axes chopping away. Even the fields are littered with stumps of trees and logs 
indicating the recent clearing of the forests. Therefore, although these two village panchayats 
were described to be in the state of low deforestation, this characterization is relative rather 
than absolute, and the process of deforestation is already progressing. It is apparent that what 
has already happened in Dasarathpur and Satakhani village panchayats is also happening 


rapidly in Babiyachaur and Kunathari. 


B. GEOGRAPHICAL SITUATION 

The four village panchayats surveyed are located in the Siwalik foothills of the 
Himalayan Range with elevations ranging from 300 metres to 1000 metres. 

The geological materials in the study area are sandstone and siltstone of the Siwalik 
tertiary sediments. The surface is very unstable and sensitive to soil erosion. Deforestation 
and careless agricultural practices in this region, without sensitive management, will easily 


result in erosion. 
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In general, the climate in the study area is humid subtropical. Air temperature is 
influenced by elevation and the nature of the slope. The rainfall pattern is of the monsoonal 
type with a marked dry season. The mean annual precipitation is between 1300 and 2000 mm. 
About 82 per cent of the total rain occurs between June and September. The intensity of rain 
is very high during the summer months. Winter rains are unpredictable and unreliable. 
According to Koppen's classification, this is a subtropical monsoon climate, with maximum 
temperatures occurring before the rainy season (Cwag). Given in Table 3 are the average 
monthly rainfall, temperature and relative humidity for Birendranagar (Figure 5), the 
meteorological station closest to the study area. 

There are stands of mature forests (designated Fm/*Fm in Figure 6) in Kunathari, 
Satakhani and Dasarathpur village panchayats. Dominant tree species include sal (Shorea 
robusta) and chir pine (Pinus roxburghii) (Stainton, 1972). Harvesting of timber in this area 
Tequires extreme caution because the forest is growing on Siwalik tertiary sediments. Similarly 
harvesting in the undifferentiated (*Fu) forest also needs to be done with caution. 

Stands of immature forest (*Fi), predominantly of pole-size trees, have the future 
potential for extraction of fodder under sensitive management. Currently there is a need for 
protection (from fire, fodder/firewood removal, thinning, etc.) to allow the trees to grow to 
maturity. Located particularly in the northern part of Satakhani village panchayat are areas of 
degraded forest (Fppf) and overgrazed pastures (Fpf) in need of immediate management 
attention. 

Land use in the study area is mostly rainfed agriculture. Cultivation is generally on the 
northern slopes and ridge tops. Besides the area identified as cultivated land (A), in Figure 6, 


all forest and shrub land units include small pockets of cultivated land. 
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TABLE 3 


AVERAGE MONTHLY RAINFALL, TEMPERATURE AND RELATIVE HUMIDITY 
BIRENDRANAGAR, SURKHET 


Months Rainfall Temperature Temperature Relative 
(mm) mean max °C Mean Min °C Humidity 
January Lied oa! 4.2 S365 
February si.2 20-6 Spee) slot 
March 41.2 21.2 17.8 65.4 
April 3236 5 Sel 16.0 A7 .2 
May S322 34.2 19.8 48.8 
June 200.8 32.6 22.4 Dil 
July 42952 30eu 22.9 88.6 
August 37936 30.5 220) 89.6 
September 148.0 2956 205 87.6 
October 23.4 226d: 15.6 83.4 
November BOE KS) 25 ol: 959 86.0 
December 22.6 2057 Ded 94.4 


Source: Department of Irrigation, Hydrology and Meteorology (1976-1980) 
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Figure 6 Present land use in the Study area 


A Cultivated land . 
Fpf Shrub and overgrazed 


Fppf Degraded forest 


Fi/*Fi Immature or regenerating forest 
Fm/*Fm Mature forest 
Fu/*Fu Undifferentiated forest 


* Areas with higher sensitivity because of greater instability 
of rock type. 


N-B. All forest and shrub land units include small pockets of 
low-intensity cultivated land. 


Source: "“Surkhet District Land Management Plan", HMG/Kenting. 
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C. POPULATION 


The total population of the eight wards in the four village panchayats surveyed was 
3808. In the sample of 100 households surveyed from these eight wards, the total population 
was 683. The precise annual rate of increase in population in the study area is not known. 
However, between 1971 and 1981 the actual average annual increase in population in the 
Surkhet District was 4.14 per cent compared to the national average population growth of 2.66 
per cent per annum and 1.01 per cent in the Hills of the mid and far-western region of Nepal 
during the same period. 

The in-migration from the northern districts of the mid-western region, particularly 
from the districts in the Karnali Zone, where food production has become progressively 
inadequate over the years, could account for this high rate of population growth in the area. 
With the eradication of malaria in the last 20 years, the forces of migration have resulted in 
further population growth. Furthermore, Birendranagar being named the headquarter for the 
mid-western region has attracted settlement from the neighbouring Hill districts. In the past 
the Surkhet District had only been a transitory point for the people from the north seeking 
temporary winter/spring employment or for those going to the market area in the Terai to sell 
cottage industry products and purchase consumer goods. 

Among the sample, the average household size was 6.83 persons (Table 4). The table 
also shows that only in the Babiyachaur sub-sample was the average household size smaller 
than this sample average. The larger households together with the high population growth rate 
would mean that more agricultural land and firewood are required to sustain the growing 
demand for forest resources. The efforts to increase the cultivated land by encroachment is 
evident from recent clearing and the numerous pockets of cultivated land seen in the forest 
areas. 

Furthermore, 31.3 per cent of the population are under the age of 10; within a few 
years these children will be reaching the fertility age. Also, the continuing pull effect of the 


area on the migrants will keep the population growth rate very high. Consequently the 
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TABLE 4 


NUMBER OF HOUSEHOLDS, POPULATION AND HOUSEHOLD SIZE 


Village Number of Population Average 
Panchayat Households Household Size 
Se eeOae a7 2 bat Wie) 
Satakhani 38 270 i bea 
Babiyachaur 26 157 6.0 
Kunathari 19 137 de2 


Total/Average 100 683 6.83 
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land-man ratio will increase and in the absence of immediate and effective management, the 


pressure on resource utilization is bound to increase rapidly. 


D. LAND OWNERSHIP 

The amount of land owned, which indicates the socio-economic level of the households 
in the rural areas, has been used as a basis for focusing development efforts at particular 
sections of the society. Therefore for the purpose of the analysis of the survey data, land 
ownership has been categorized into farm-size groups. Those farmers owning zero to 0.75 
hectares, 0.76 to 1.25 hectares and more than 1.25 hectares, were classified as small, middle and 
large farmers respectively. Of the 100 households in the surveyed panchayats, 40 were small 
farmers, including three who were landless (Table.5); 34 households were classified as middle 
farmers, and the remaining 26 as large farmers . 

The average land holding in the sample was 0.96 hectare per household. '* This is lower 
than the average land holding of 1.25 hectares per household in the Hill region (Fleming, 1978; 
Stone, 1980; Wyatt-Smith, 1982). In the study area it was found that one hectare of cultivated 
land supports 7.1 persons. Ninety-six of the one hundred households interviewed were found 
to be totally dependent on their farms for subsistence. 

Given the high average household size and the population growth rate, the food balance 
situation in the study area is bound to deteriorate further. The rule of succession/inheritance 
will further fragment the land into increasingly smaller parcels. The only method the farmers 
use to replenish the soil nutrients, that is the application of livestock waste compost, has been 
declining with the contraction of the fodder base, thus negatively affecting the agricultural 


productivity of the farmland. 


14A sricultural land ownership can be classified into three types with most households holding 
land in various combinations. In the study area 82 per cent of the households had khet 
(irrigated land) with an average holding of 0.39 hectares (range 0.06 to 1.53 hectares). 
Ninety-two per cent of the households owned pakho or gharbari (land not irrigated) with an 
average holding of 0.53 hectares (range 0.1 to 2.04 hectares). Finally, 17 per cent of the 
households owned kharbari (pasture, source of thatch) with an average holding of 0.06 
hectares (range 0.04 to 2.04 hectares). 
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TABLE 5 


LAND OWNERSHIP IN THE SAMPLE VILLAGE PANCHAYATS 


Land Area Village Panchayats Total 
(Hectares) Dasarathpur Satakhani Babiyachaur Kunathari 

. No. % No. % No. % No. % 
O-005—0..75 qi 41.2 12 3126 14 Sete 7 360 40 


{Small farmer] 


OSS 2 I. ws 8 AiO 8 PAL «(O 10 Bio S 8 AND AL 34 
[Middle farmer] 


More than 1.25 2 ps ae 18 47.4 2 iets 2 Babel 26 
[Large farmer] 


Total 17, 2100 38 100 267 5200: 12’ 21:00 100 


Average land 
ownership per 
household Oe) de Oot 0.8 0596 


Source: Survey findings. 
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E. LIVESTOCK OWNERSHIP 

Each household in the sample had at least two head of animals. Table 6 shows that the 
average number of animals in the study area was 8.4 head per household. }‘ In Babiyachaur and 
Kunathari, the average number of animals per household was more than in Dasarathpur and 
Satakhani. Table 6 also shows that there are an average of 9.6 LSU per household. Livestock 
ownership was highest in Kunathari village panchayat, at 13.7 LSU. 

The livestock density in the study area is estimated to be over 10 times the carrying 
capacity of the land in the Hill region in general. Besides the livestock number in the area 
itself, there is a further increase in their numbers during the winter season when herds are 
brought to the area from the northern parts of the region. Such high stocking rates are bound 
to further deteriorate the pastures, the forest and the other sources of livestock fodder. 

In the study area, small farmers had fewer animals per household (6.1 head) than 
middle (10.3 head per household) and large farmers (9.2 head per household). However, as 
farm land is a very important source of fodder (both green and crop residue), and given the 
small area of land the small farmers own, they are more dependent on public land than the 
middle and large farmers, who can meet more of the livestock fodder requirements from 


private sources. 


F. SUMMARY 

The state of the forest in the study area was at various stages of maturity and 
degradation. Pockets of cultivated land were found in the forests. Given the tertiary 
sediments of the study area, the instability of this rock type makes the land very sensitive to 
any disturbance. 

What disturbance of the land is occurring in the four village panchayats can be judged 
from the population and livestock densities in the area. On an average there are 6.83 persons 
per household, and 7.1 persons per hectare of cultivated land. The average land holding per 


1SHere reference is made to ruminants only. Pigs and poultry are omitted as they have minimal 
effect on the green fodder. 
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TABLE 6 


LIVESTOCK OWNERSHIP 


Categories Village Panchayats Toca l 
Dasarathpur Satakhani Habiyachaur Kunathari 


Total number of 
large animals AS) 274 209 — Z22 843 


Totals DSU 156 29) 252 260 960 
Average number of 
animals per 


household 129 pee 8.0 11.8 8.4 


Average LSU 
per household oe TS OT Led 9.6 


Source: Survey findings. 
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household at 0.96 hectares in the study area is comparatively lower than the 1.25 hectares per 
household average for the Hill region. Meanwhile the household size at 6.83 is greater than the 
6.5 persons in the Hill area. 

Similarly the population growth rate is estimated to be much higher than the average 
for the Hill region. The eradication of malaria, the availability of the forest land to settle on, 
and Birendranagar being named the headquarters of the region has provided a pull effect during 
the past 20 years on the in-migrants to the area. Further population growth can be anticipated 
with the construction of the road from Surkhet to Jumla as it will further facilitate migration. 
The demographic momentum inherent in the current age structure in the study area will further 
accelerate the population growth rate. 

What these high population size, density, and growth rate amounts to is the direct 
increase in the total firewood consumption, the principal source of which is the forest. With 
the increasing man-land ratio, the present small holdings and the fragmentation of cultivated 
land that is taking place is unable to support the growing population. The scattered, numerous 
pockets of spontaneous settlements in the forests is an indication of the encroachment of the 
forest in an attempt to increase the agricultural land ownership. 

In case of the livestock sector, the number of animals per household at 8.4 is nearly 
double the 4.44 estimate of the bovine population in the Hills. In terms of livestock units, this 
comes to an average of 9.6 LSU per household. The livestock stocking rate in the study area is 
estimated to be over ten times the average carrying capacity of 0.31 LSU per hectare in the 
Hills. 

The stress on the forest, the pastures and the farmland to sustain this livestock 
population is enormous. The inability of these sources of fodder to meet the demand leads to a 
decrease in the livestock productivity. While livestock is required to sustain the agricultural 
production, the farmers are compelled to increase their livestock numbers to compensate for 


the decrease in livestock productivity. 


. | land ‘Me: 
tei aft ci ot 2tnvoms ota1 sDworg bie ‘gletsb <palz jalttok 
éNW terol adi af toidw 18 somos tentang name isa 
Ligtveittus to folaesmnamiasi! sits bib eymblod [any thie oad binni-abitr 
Sowoom..“énsitice 67 nqdalyqad sata ai +baquia oy aleein at souly goiiel 
#1 Wo. inomibzncrins ott Jo wokieabal qa.i ateava? ort mb antentaiiage euncrelineyt 
qpoktserp tle bnauliarstage ait estan ot Kpretits. 
dhasa ai £4 16 Wot ekort ey emtlou Yo tadhhhin sit otiee toot al? tose ol , 
sity clay aolavvil to acres nt | llhT od) nt poireiogog aniver gat Yo vielen 68 a pd 
i ere nbite tel ateregrilbsors Asoieewil aT -Slolieuod tor ZZ L2% 2 ayn 8 OLS 


et ait -eabrad 245 C21 16,0 to Winagea Anitins Aghia Sal Mind) ast’ 1994 a8 or Salemi 


42 


The population and the livestock pressures aside, the lack of any management system is 
the fundamental problem in the use of the resources (land-forest-water-livestock). Without 
immediate attention to manage the resource endowments and their use, the high population 
growth rate and the necessity to keep the livestock beyond the carrying capacity of the land will 
further deteriorate the ability of the land to sustain the human and the livestock population. 
In the following chapter, the resource use patterns in the study area are assessed in order to 


understand what needs to be done to manage the forest resources. 


V. FOREST RESOURCE USE PATTERNS 


A. INTRODUCTION 

The physical and demographic characteristics of the study area were discussed in the 
previous chapter. Given the high population growth rate and the necessity to keep the 
livestock beyond the carrying capacity in the study area, it was concluded that resource 
depletion and land degradation will continue if effective management efforts are not introduced 
immediately. 

In order to appraise the forest resource use pattern, findings regarding the source of 
firewood and fodder, the time required to collect them, the quantity required, and when they 
are collected are presented in this chapter. Also findings regarding where livestock are grazed 
and the duration of grazing are included. 

Data regarding amount of timber cut for construction have been omitted. As the 
interviewees were reluctant to give the information, the data were incomplete and also 
considered to be of questionable reliability. The respondents generally mentioned that they 


used timber from old houses and barns in the construction of their new houses. 
B. FIREWOOD USE 


Source of Firewood 

The sources of firewood in the study area are shown in Table 7. In the sample village 
panchayats the main source of household firewood is the forest (85 per cent) and the remaining 
15 per cent comes from private sources (farmland). The use of the forest for firewood in the 
study area is probably greater than the average conditions elsewhere in Nepal because of the 
larger household size, the lack of energy alternatives, and the availability of firewood. 

On the village panchayat basis as high as 94.7 per cent of the households in Satakhani 


and Kunathari and 84.6 per cent in Babiyachaur depended on the forest to supply firewood 
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Source 


Own land 


Forest 


Total 


Source: 


TABLE 7 


SOURCE OF FIREWOOD SUPPLY 


Dasarathpur 
No. % 
8 47.1 
©) 5229 

17100 


Survey findings. 


Village Panchayats 
Satakhani Babiyachaur 
No. % No. % 


38 100 26 100 


Kunathari 
No. % 
1 Biss! 
18 O47 
195300 


ad 


Total 


Es) 


85 


100 
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with the rest coming from private sources. In Dasarathpur a significantly smaller proportion 
of the energy requirements came from forest sources (52.9 per cent). 

Corresponding to the number of households in Dasarathpur reporting that a greater 
proportion of their household energy requirements comes from private sources, 41.2 per cent 
stated that they use cow dung, corn cobs, straw and husk to supplement the deficit in firewood 
supply. The use of post-harvest agricultural residue for cooking and heating reduces the 
availability of supplemental feed for the livestock. Burning of cow dung reduces the 
availability of compost material for maintaining the soil fertility of the farmland. 

Excessive demand on the forest resources is leading to an accelerated depletion of the 
capital stock of the forest itself as there are no reforestation programmes to maintain 
production. None of the sample households reported use of alternative energy production such 
aS bio-gas or hydroelectricity, nor have they adopted improved technology for the more 


efficient use of the firewood. 


Quantity of Firewood Used 

The average annual consumption of firewood in the study area comes to 4973 kg per 
household (ranging from 4459 kg in Satakhani to 5647 kg in Kunathari). This calculation was 
based on the daily and the seasonal variation in the firewood use. As shown in Table 8 on 
average 10.2 kg, 12.8 kg, and 17.7 kg of firewood was used daily per household in the 
premonsoon, the monsoon and the winter seasons respectively. '° 

The demand for firewood in the winter season was greater by 74 per cent compared to 
the premonsoon season. In winter additional amount firewood is required for heating. Also 
firewood to last through the following summer is collected during the winter season. Therefore 


firewood extraction is greater during this season than during the rest of the year. 


16Tn calculating the annual firewood consumption level, February to May (121 days) was 
classified as the premonsoon season, June to September (122 days) as the monsoon season and 
October to January (123 days) as the winter season. 
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TABLE 8 


DAILY TOTAL FIREWOOD USE PER HOUSEHOLD 
ACCORDING TO SEASONS 


[in kg.] 


Seasons Village Panchayats Average 
Dasarathpur Satakhani Babiyachaur Kunathari 


Premonsoon 10.6 9.6 9.7 TORS C47 
Monsoon 143 a aes Ih 6 14.4 1D aE 
Winter 18.6 15.6 TK6).5 AL PANVALG in ae) 


Annual total 


consumption 
per household Spo uilea) 4459 4569 5647 4973 


Source: Survey findings. 
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Firewood was reported to be in scarce supply during the months between mid-May and 
mid-October which corresponds with the monsoon season. Rather than the nonavailability of 
firewood per se, the scarcity of firewood at this time is due to the labour being tied up in the 
field work during the monsoon period and because of the lack of dry wood in the forest at this 
time of the year. 

In terms of land ownership categories, a higher percentage of small than other farm 
size categories reported collecting firewood throughout the year. Large farmers general hire 
labour to collect firewood required for the whole year between mid-December and mid-June. 
It is therefore the small and middle farmers who exert pressure on the forest throughout the 


yeaI compared to the seasonal pressure from the large farmers. 


Time Required to Collect Firewood 

In the village panchayats surveyed an average of 3.83 hours was required to walk to the 
forest to collect a load of firewood. Table 9 shows that significantly more time was required to 
collect firewood in Satakhani (4.7 hours) than in Dasarathpur (3.5 hours), Babiyachaur (3.5 
hours), or Kunathari (2.6 hours). Overall, however 48 per cent of the households took three 
to four hours and another 38 per cent took five hours or more to collect firewood. 

More households (92 per cent) in Satakhani, compared to 78 per cent in Kunathari and 
65 per cent in both Dasarathpur and Babiyachaur, reported that over the past five years they 
have had to go further to collect firewood. Despite the lowest level of per household firewood 
consumption, the northern part of Satakhani was also the only area where there was a 
noticeable section of degraded forest and overgrazed pasture (Figure 6 in Chapter 3). The 
concentration of the population in the nothern part of Satakhani and the degradation of the 
forest there suggests that forest areas closest to the human habitation are depleted most 
quickly. 

According to farm-size groups the small farmers took 3.6 hours compared to 3.8 hours 


by the middle and 4.0 hours by the large farmers to collect firewood from the forest. Although 
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TABLE S) 


TIME REQUIRED TO COLLECT FIREWOOD 


Hours 
Ib oe 
3 - 4 


5 ©r more 


Total 


Average 


Sounce: 


Survey 


Dasarathpur 
No. % 
4 2300 
6 35.3 
€) 41.2 
17 100 
325 


findings. 


Village Panchayats 
Satakhani Babiyachaur Kunathari 
No. % No. % No. % 


36 100 26 100 19 7 100 


Total 


100 
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the small farmers reported that they spend less time daily than the large farmers to collect 
firewood they would have to spend more time than the latter on an annual basis. This is 
because the small farmers collect firewood throughout the year whereas the large farmers 
collect the bulk of their firewood requirements during the winter. This would mean that the 
small farmers will have to release a greater amount of family labour to collect firewood than 
the large farmers. The small farmers, however, can least afford to allocate more labour to 


household chores without affecting the labour supply for the work in the farm. 


C. FODDER USE 


Source and Supply of Fodder 

Table 10 shows that, overall, during the monsoon season farmland, particularly the 
terraces, is the principal source of fodder. With the onset of the rainy season, an abundant 
supply of green plant material is available from the farmland. During the winter season, both 
sources (farmland and forest) provide fodder. When green fodder is not available farmers 
resort to feeding their livestock agricultural by-products, particularly crop residue such as husk, 
straw, stubble, etc. But in the premonsoon season, with the onset of the dry weather and the 
subsequent depletion of the stock of agricultural post-harvest residue over the winter, the 
importance of the forest increases as the source of fodder. 

Seventy-three per cent of the households reported that they do not get enough fodder 
supply during the year and that the premonsoon season is the most difficult period. Except 
during the monsoon season, the livestock are in a semi-starved condition for the rest of the 
year. The animals become susceptible to disease, and nutritional deficit is the single most 


important factor in limiting livestock production. 
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TABLE 10 


2 SOURCE OF FODDER ACCORDING TO SEASONS 


Source/Season Village Panchayats Total 

Dasarathpur Satakhani Babiyachaur Kunathari 

No. % No. % No. % No. % 

FARMLAND 
Premonsoon 5 29.4 iS) 22S ti 26.9 3 i5.8 24 
Monsoon 14 82.4 37 97.4 20 16.9 16 84.2 87 
Winter i ae 88.2 29 16.3 3 eS 8 42.1 55 
FOREST 
Premonsoon Zi 53.8 au Sl.8 £5 Sie, | 36.8 60 
Monsoon 4 PARIS) 10 PA aE 4 15.4 P LOSS 20 
Winter 9 52.9 28 6025 23 88.5 3 68.4 68 


Source: Survey findings. 
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Supply and Time Required to Collect Fodder 

In the study area, depending on the source and the season, 2.0 to 4.0 hours is required 
to collect a load of fodder. Eighty-five per cent of the households said that there has been an 
increase in the time required to collect fodder compared to five years back. 

The ume required to collect fodder seems to have increased Parenter in Babiyachaur 
and Kunathari where over 94 per cent of the households reported that they have to go further 
away. The fodder supply in these two village panchayats and in Satakhani (where 84.2 per cent 
said that they have to go further) may have become a problem in recent years with the 
depletion of the forest. The respondents in Dasarathpur (where only 58.8 per cent of whom 
said that they have to go further to collect fodder compared to five years back) have adjusted 
to the fodder scarcity by relying more on the non-forest based fodder sources. The more 
predominant practice of stall feeding in Dasarathpur further substantiates this observation. 

With this generally insufficient supply of fodder during the year, as perceived by the 
respondents, the productivity of the livestock is bound to decline. As a consequence there is a 
need to compensate by adding more livestock beyond the already high stocking rate. The effect 
is a further increase in the stress on the forest and the farmland, particularly during the winter 


and the premonsoon seasons, for the supply of fodder. 


D. LIVESTOCK GRAZING 

The forest is more important for livestock grazing than farmland for most of the year 
(Table 11). This is particularly true in the case of Babiyachaur where forest is the only place 
for livestock grazing. The livestock is allowed to graze on stubble on the farm land only after 
the crop is harvested in October. 

Livestock is grazed for an average of 6.66 hours per day. The most intense grazing 
period is April through June when crop residue from the previous year's harvest would have 
been consumed and new grasses would not have started to grow on the farmland. In some 


areas the forest is so overused that grazing has become only a means to give exercise for the 
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TABLE a 


LOCATION OF LIVESTOCK GRAZING ACCORDING TO SEASONS 


Location/Seasons Village Panchayats Total 
Dasarathpur Satakhani Babiyachaur Kunathari 
No. % No. % No. % No. % 
FARMLAND 
Premonsoon 2 Bame 16 42.1 ) O20 Z LORS PAI} 
Monsoon i S\ere) 5 oe ¢) 0.0 ilk Se: t] 
Winter 2 Li3 12 31.6 ) 0.0 - 5.3 L5 
FOREST 
Premonsoon S) SP aes) 28 Vast 26 L000 Ly. he eg 80 
Monsoon 3 Whos 35 O2eL 265 10020 18 94.7 92 
Winter 12 1026 34 89.5 26 100.0 18 04.67 90 


Source: Survey findings 
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livestock . 


Despite the overuse of the forest, stall feeding was not found to be a predominant 
practice as only 21 per cent of the sample households mentioned that they stall fed their 
livestock. The variation in such practice in the four village panchayats was found to be 
significant (at 0.05 level). As high as 52 per cent in Dasarathpur and 26 per cent in Satakhani 
reported stall feeding of livestock while only seven per cent in Babiyachaur and none of the 
households in Kunathari reported such practice. 

Forty-seven per cent of the households who mentioned that they had adopted stall 
feeding practices stated lack of pasture/grazing area as a reason for stall feeding their livestock. 
As the forest area has been generally overgrazed, more households in Satakhani and 
Dasarathpur have adopted the practice of stall feeding compared to Babiyachaur and Kunathari 
where forest still provides a grazing area. Other reasons given for stall feeding included: "to 


increase milk supply", "only sick animals are stall fed", and "because of household work there 


are no herdsmen to go along". 


E. INTERPRETATION 

The yearly average firewood consumption in the study area is 4973 kg per household or 
739 kg per capita. This is more than 4074 kg per household consumption in the Hills but 
comparable to 4966 kg consumption per household in eastern Nepal (Campbell, not dated). 
The annual per capita firewood consumption is also greater among the sample compared to the 
Hill region in general but less than 829 kg consumption in eastern Nepal. This high rate of 
consumption of forest resources, without a management programme to sustain the production, 
will eventually lead to the depletion of the capital stock of the forest itself. 

Compared to the premonsoon season the daily per household firewood consumption 
increased by 74 per cent in the winter season. The demand for firewood in the winter season 
would be greater not only because more wood is required for heating but also because the 


firewood requirement to last through the following summer is collected during this time of the 


_ 7 - 
a. : 7 
; -_ - 
<< 9 a — 
a : 


dainonisniy' a 3d babe 1002087 Ww saAvON 
MI Pag ere iti to ims, a IS 


a ov ee a rl ae weet a 
inaattare? ne seo soe ha atest i si a 8 aA te 
aly 0 4o0n bad credastest oi 090 it baie (ae Rie sacktayil To: sii 

ieeary faut baluey st cnr t a ae 
ila talqobs. ball godt, 1st? Garant cddw anaitadel salt: ks bir ae i 


’ 7 


Aseneyrit nds qneteed Matery) coast prea anys ES wag 1G as es cares ” 

Had lide? ai enlodmegtal sida baad gherantg nosy eat Byte weet 
—— jae 

naillecfad tina cucdakvidedt at Gane tondy watbest ane earns] att boupabs oval 4 Aa 


— : 7 ha oe 
or”. behulua? pinitte ilete lvls Bfidor ee) _ ese 4iketys ahivenity Wine. 

: : : sa |G ar ao 
atartr ow blolekwod-To ua” bind “leh ee os. Me owe YO iiggne Sim um 


‘ble ty of aE 


YOUlATseaaat 

w Bindestod Sep zt ciy> 4 core voeie ode i fener Soown A sgesee elswex Sadie 
tai? A ft od noliqmtiano, Modiev64 11-40 270) neh som a itt: age ES 
ideieh con Seeger) eq prety of hlodguact log maligno) 98 Aer ge’ 
#07 or tougmnns. olgnnea oe Guage vatéMg OIE 4 tung haere tine 9h? anigey 18g 
i ates Goat inl sestaeil o° Nollermoenes gf Shs Bail coos uit leery i wormgen, HF 
aemroutony od! ribilatigfoyiohimesgoag Joomgandin s 1geniW aren ears Toe 
2Wser yextdi am) to ¢.op lenge) 3h Te point OD oO! bel e 

steppin: hocreg blo sawed "oq Viel. “oly vine adaatmens cite ot beta” 
pa stow Spi Ha A taunt AT ek i era aE 
‘Mit-mepesss. gals tod. attbead we driven a see ey ion seg, 
att Ye aed eit io esha a Yaar | 


54 


year, particularly by the large farmers. 

Depending on the season and the source, 2.0 to 4.0 hours is required to collect a load of 
fodder. Eighty-five per cent of the sample households said that they have to go further to 
collect fodder compared to five years back. Similarly 78 per cent of the sample said that there 
has been an increase in the time required to collect firewood compared to five years back. Any 
increase in the time required to collect firewood and fodder adds to the already difficult 
subsistence conditions in the villages. More time also means that more labour is required to 
collect firewood and fodder and less is available for productive activities. 

The Hill farmers have to coordinate all their activities with the agricultural labour 
demand, particularly during those labour intensive periods of planting, transplanting and 
harvesting (Bishop, 1976). The labour stress contributes to the escalation of population size in 
an attempt to obtain an adequate household labour force. 

The period between mid-January to mid-May was reported as the time when fodder is 
difficult to get. The depletion of the stock of the agricultural post-harvest residue over the 
winter season adds to the scarcity of fodder during this dry period of the year when green 
fodder is not available. Therefore, the intensity of grazing in the forest increases. The 
livestock are generally in a semi-starved condition at this time of the year making them 
susceptible to diseases and reducing their productivity. 

The period when firewood is reportedly difficult to get corresponds with the rainy 
season which is also the time when all available labour is required for field work. It is not the 
lack of firewood but the labour being tied up in the field work and the lack of dry wood during 
this rainy season that brings about the perceived scarcity. The observation that the respondents 
did not perceive firewood supply to be a problem during the winter when the demand is at the 
peak suggests that the people can still afford the time to collect firewood because of the little 
labour demand for farmwork at this time of the year. 

With the depletion of the forest, as is the case-in Dasarathpur, people seem to depend 


more and more on their farmland to supply the required energy resources. In Dasarathpur, 41 
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per cent of the sample mentioned that they have to supplement firewood with other sources of 
energy and 52 per cent mentioned that they stall fed their livestock. Relatively fewer 
households used other energy sources and stall fed their livestock in the other village 
panchayats. 

The increase in the dependence on the other sources of energy and the adoption of stall 
feeding have disadvantages although they reduce the pressure on the forest. The use of cow 
dung as fuel decreases the availability of manure. Stall feeding of livestock increases the 
amount of labour required to collect fodder and bring it to the animals. However, if the 
increased labour required for this could be worked out with other demands on family labour, 
stall feeding could increase compost production through reduction in the loss of manure and 
urine. Other advantages of stall feeding are the reduction of threats to crops from stray 
animals and an opportunity to reestablish ground cover in the pastures and the forests. 

In general, there is a greater dependance on forest for firewood supply in the study area 
than elsewhere in Nepal. While 85 per cent of the sample households stated that forest is the 
main source of firewood, the average for the Hill region is 50 to 53 per cent (Campbell, not 
dated; Stone, 1980). Given that the firewood consumption is greater and people depend more 
on the forest to supply the required household energy, the forest in this area may be depleting 
at a greater rate than in many other parts of Nepal. Similarly, with nearly double the average 
livestock density in the Hill region, the people in the study area are experiencing a shortage of 
fodder. Seventy-three per cent of the households said that they do not get enough fodder 
during the year. Consequently, lopping of the trees leads to defoliation and the long hours of 
etazing results in additional stress on the land. Considering these pressures, it is quite plausible 
that Surkhet District is classified as the most ecologically degraded among the 75 districts in 
Nepal (HMG, 1977; Shrestha, Ginnekin, Sthapit, 1983). 

It is evident that there is a spatial and a temporal variation in firewood and fodder 
source and collection in the study area. While the forest is the major source of firewood 


throughout the year, there is a seasonal variation between the farmland and the forest as for 
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the source of fodder. While firewood is most often collected during the winter season, fodder 
demand and grazing pressure on the forest is greatest during the premonsoon season. 

The opinion that firewood supply is not a problem during the winter season when the 
demand is greatest and the non-adpotion of alternative technology to supplement firewood use 
or to increase the efficiency, suggests that firewood supply is not yet a serious problem in the 
Study area relative to the definite shortage of fodder. 

The following reasons further indicate that the supply of fodder is a greater problem 
than the supply of firewood: 

a. the consensus among the respondents that fodder is most difficult to get during the 
premonsoon season when the supply is scarce because of climatic factors; 

b. the greater amount of time required to collect fodder from the forest than to collect 
firewood; 

c. more households reporting that they have to spend more time to collect fodder, as 
opposed to firewood, compared to five years back; and, 

d. the increased adoption of stall feeding practices and the greater dependence on 
agricultural post-harvest residue with the decrease in the supply of green fodder. 

Now that the findings regarding the patterns of the resource use have been discussed, in 
the next chapter the extent of pressure these cause in the environment, as perceived by the 
respondents, is described. The following chapter also looks at the suggestions given by 


respondents for the management of the forest resources. 
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VI. PERCEIVED EFFECTS OF DEFORESTATION AND MANAGEMENT MEASURES 


A. INTRODUCTION 

The effects of deforestation both within the watershed and downstream and its cyclic 
effects on various spheres of the village life were described in Chapter 2. For the purpose of 
resource management it is important that such phenomena be also understood by the people 
affected. This awareness should facilitate the implementation of the resource management 
programmes. 

In the interviews, the respondents were asked first to estimate the change in the forest 
area in their village panchayat during the past five years, and then to point out the reasons why 
the forest area had changed if any. After finding out what they perceived to be the effects of 
such deforestation on their land, the respondents were asked to list what they thought would be 
some effective measures to manage their forest resources. Queries were also made to find out 
what has been done both at the community level as well as at the individual level to increase the 
forest resources and whether they have been effective. Finally, the respondents were asked to 
suggest what tree species they would like to plant and where they would prefer to plant the 


trees: 


B. PERCEIVED CHANGE IN FOREST AREA 

Ninety per cent of the respondents observed that the forest area in their village 
panchayat has decreased compared to five years back. Another eight per cent said that the 
forest area had remained the same while two respondents actually thought that the forest area 
had increased. Earlier, answering the questions regarding changes in the time required to 
collect firewood and fodder, a majority of the respondents had said that they have to go 
further compared to five years earlier as a result of the decrease in the forest area. 

Although a greater percentage of the respondents in Satakhani and Kunathari compared 


with the other two village panchayats mentioned that the forest area in their village panchayat 
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had decreased, the variation among the four village panchayats was not statistically significant. 
Also in these two village panchayats a greater percentage of households reported that they have 
to go further to collect firewood compared to five years back. 

The general trend in the study area is that the people feel that their forest area is 
decreasing and consequently is taking increased amount of the available family labour to collect 
the necessary Tesources. The reasons given by the respondents as to why the forest area could 


have decreased are discussed in the next section. 


C. REASONS FOR DEFORESTATION 

Fifty-nine per cent of the sample households mentioned that it is because of the 
livestock grazing and fodder collection that the forest area has decreased (Table 12). Increase 
in population and firewood cutting were also given as reasons by 48 per cent and 42 per cent of 
the respondents respectively. Other reasons given for the decrease in the forest area included 
forest fire, lack of reforestation programme, and lack of understanding by the people the 
importance of the forest. 

Uncontrolled livestock grazing and lopping of trees changes the composition and 
decreases the potentials of the forest and the pastures. Overgrazing of the pastures encourages 
unpalatable species to take over the vegetation. '’ The increase in population, which was 
cumulatively the second most important reason given, will have an effect on the amount of 
firewood demand and also other demands from the forest including the need to increase land 


under cultivation to feed the people. 


17Numata (1983) notes that exotic noxious weeds like Eupatrium adenophorum and E. odortum, 
not seen 20 years ago have made a vigorous invasion on abandoned terraces and overgrazed soil. 
Wormald (1976) makes note of the increase of unpalatable species such as Daphniphylum 
himalaynese. 
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TABLE 12 


. REASONS GIVEN FOR DEFORESTATION 


Reasons Village Panchayats Total 
Dasarathpur Satakhani Babiyachaur Kunathari 
No. % No. % No. % No. % 


Grazing and 


fodder 

collection 10 58.8 20 S266 18 69.2 nee WSS) 59 
Increasing 

population 9 5259 7 44.7 is 50.0 9 47.4 48 
Firewood 

collection 9 529 18 Avinne. W 26.9 8 22a 42 
Other 3 LF) oS AKG, 2623 W 26.9 ail res 2A! 


Source: Survey findings. 
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D. RELATIVE DIFFICULTY IN GETTING FOREST RESOURCES 

When asked to rank whether it is firewood or fodder that is more difficult to get during 
the year, 82 per cent of the sample stated that fodder was more difficult to obtain (Table 13). 
Only six per cent of the households said that it was firewood and the remaining 12 per cent 
mentioned that both are equally difficult to get. The variation in the response was not 
significant at 0.05 level in terms of both the village panchayats and the land ownership 
categories. 

This observation is consistent with the conclusions stated in the previous section 
regarding the main reasons given for deforestation namely the livestock grazing and fodder 
collection. It is because of the shortage and the difficulty of getting fodder that the pastures 
and forests are overgrazed and trees are lopped in search of livestock feedstuff. This is thus 


the principal cause of deforestation. 


E. PERCEIVED EFFECTS OF DEFORESTATION 

Increased frequency of landslides was perceived as an effect of deforestation by 51 per 
cent of the sample (Table 14). Twenty-seven per cent of the respondents noticed a decrease in 
the productivity of their land and 17 per cent felt that there has been a decrease in the 
availability of water. Increased erosion of land was mentioned as an effect of deforestation by 
23 per cent of the sample households. The other effects mentioned were increased flooding, 
increased temperature, and "land will look ugly". Twelve per cent of the respondents said that 
they have no knowledge what the effects are. 

Only in the cases of those respondents stating that there has been a decrease in land 
productivity and a decrease in water availability, was there a significant variation (at 0.05 level) 
in the four village panchayats. More households in Satakhani and Dasarathpur, respectively, 
cited these two effects of deforestation compared to the other two village panchayats. As these 
two village panchayats were probably settled earlier than in Babiyachaur and Kunathari, the 


households have experienced these longer term effects of deforestation. During the survey 
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TABLE 13 


RELATIVE DIFFICULTY IN AVAILABILITY OF FOREST RESOURCES 


Resource Village Panchayats Total 
Dasarathpur Satakhani Babiyachaur Kunathari 
No. % No. Asis © > afer % 
Fodder 2 1Oe6 3 SL.6 22 84.6 ly 89.5 82 
Firewood z ifs8 x 220 Gee 35.8 2 10:5 6 
Both 2 BARS: 6 1s 3 ORS) ) 0.0 2 
Total 17 100 38 100 26 100 13> 100 100 


Source: Survey findings. 
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TABLE 14 


PERCEIVED EFFECTS OF DEFORESTATION ON LAND 


Effects Village Panchayats Total 
Dasarathpur Satakhani Babiyachaur Kunathari 
No. % INO % No. % No. % 
Increased 
frequency of 
landslides is 129 14 36.8 14 Seivie 10 S200 pl 


Decreased land 


productivity 4 23-05 20 3c.0 i eis) 2 NO gs) ed 
Erosion 3 17.6 6 15.3 10 3855 4 2d sk 23 
Decreased 

water supply 7 41.2 3 1.9 3 US is 7 Z 10.5 7 
Do not know al SQ) 6 15.38 a ois} 4 2led 12 
Other i Sy0 8) 5 13.2 i (geal 2 OS) 10 


Source: Survey findings 


i 


ev 


oa c] ° i” 
T 34 A 
~~ > —_ a 
CeVJ . 


4 


J 


aa 


e] 
y 
A 


mm 


Le | 


acs 41 


20 to:sIset; = S244 


* «a we 
a 
~ ~ om ik 
~-* - & 


bs 


“ 
if 


esha. YSeeAe 29es 


ros 
7 ne 
al 


_ 
cal 


63 


extensive sheet and gully erosion was noticed, particularly in these two village panchayats. 

The respondents were well aware of the increased frequency of landslides, which are 
not only immediately visible but which also frequently destroy their farmland and houses and 
kill their livestock and at times even claim human lives. However they were not aware of the 
downstream effects of the deforestation in the upper catchments. 

F, MEASURES TO MANAGE FOREST RESOURCES 

As livestock grazing and fodder collection were stated by the majority of the households 
as the cause of deforestation and as fodder was stated as more of a problem than firewood by 
most of the households, questions were asked as to how these problems could possibly be 
overcome. The respondents were also asked to give suggestions as to how the forest resources, 
in general, could be managed and what implications the suggested measures would have on the 


availability of the resources and their use. 


Protection from Destruction by Livestock Grazing 

"Controlling careless grazing and lopping" was given as a possible way to protect 
destruction from livestock grazing by 42.3 per cent of the 71 households responding to this 
question (Table 15). Fencing the forest and making provisions for employing forest guards 
were the next most frequently mentioned solutions (32.4 per cent of the respondents). 
Implementation of a reforestation programme and involving the local community in the 
programme were also cited as solutions by 21.2 per cent and 19.7 per cent of the households 
respectively. The suggestions made by the respondents in the four village panchayats was not 
statistically significant. 

Other solutions mentioned were rotational cropping/use of the forest area, fire 
protection measures, reduce dependence on forest for resource supply, and reduce livestock 


population. 
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TABLE 15 


MEASURES SUGGESTED FOR PROTECTION FROM 
DESTRUCTION OF FOREST BY LIVESTOCK GRAZING 


Measures Village Panchayats Total 
Dasarathpur Satakhani Babiyachaur Kunathari 
No. % No. % No. % No. % No. % 


Control careless 
grazing and 


lopping 6 60.0 12 44.4 10 43.5 2 Lo a2 3042 a3 
Fence and 
forest guards 3 30.0 9 333 9 39.1 2 L8.2” 23%32.4 
Reforestation 5 50.0 6 228 2 8.7 Z IS 32 15 F212 
Community 
involvement 2 20.0 6 Zane 5 Qlet x Sel, Lao 1957. 


Rotational use 0. 0.0 1 Ca) 3 13.0 0 0.0 4 5.6 
Fire protection 0) 0.0 a: So 2 S.7 0. 0.0 3 4.2 
Do not know 0) 0.0 2 7.4 0 0.0 uf —elpal 3 4.2 


Other Oz 0.0 6 22.2 ih 4.3 4 36.4" i1,15.5 


a 


Source: Survey findings 
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Increasing Fodder Supply 
Reforestation (planting of fodder trees) was by far the most frequently cited solution 
given by the households (Table 16). While 57 per cent gave that solution another 21 per cent 
indicated that nurseries should be established and seedlings made available for private planting. 
Twenty per cent of the households thought that there is a need for a programme to 
protect the existing forest such that proper use of it is made. The other solutions given were 


more effective use of post-harvest agricultural residue and rotation cropping. 


Measures for Overall Management of Forest Resources 

When asked as to how existing forest areas or newly afforested or reforested areas 
could be protected, fencing and employing forest guards were given as a possible solution by 79 
per cent of the households (Table 17). Informing the local people regarding more effective use 
and better management of the forest resources were also suggested. 

The other measures suggested included reforestation and rotational harvest, forest be 
made individual property, encourage village cooperation in implementing protection measures 


and controlling livestock free- grazing. 


Implications of Suggested Management Measures 

First of all there was no statistically significant variation (at 0.05 level) in the measures 
suggested in the three sections above by the respondents in the four village panchayats, except 
in the case where none of the sample in Babiyachaur suggested reforestation and rotational 
harvesting as measures for overall management of the forest. 

From these responses the major concern of the villagers seems to be the need to 
"protect" the resources. Thus they frequently suggested fencing and employment of forest 
guards. To them this is more of a priority than increasing the supply of the resources, 1.e. 
reforestation. The respondents felt that if one postpones lopping the tree to get fodder for his 


livestock, it only increases the possibility of another individual doing so before he returns. 
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TABLE 16 


- MEASURES SUGGESTED TO INCREASE FODDER SUPPLY 


Measures 
Dasarathpur 
No. % 
Reforestation w A 2 


Establish nursery 5 29.4 


Protect existing 
forest 1 eo 


Make effective 
use of post- 


harvest residue O O20 


Other aL bye ©) 


Source: Survey findings 


Village Panchayats 
Satakhani Babiyachaur Kunathari 
No. % No. % No. % 
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TABLE 17 


~ MEASURES SUGGESTED TO MANAGE FOREST RESOURCES 


Measures Village Panchayats Total 
Dasarathpur Satakhani Babiyachaur Kunathari 
No. % No. % No. % No. % 


Fence & forest 
guards ae WOolS 32 84.2 DD) 84.6 13 68.4 79 


Educate villagers 4 23°32 2 Se2 4 15.4 ue ene 1 


R@éforestation 

& rotational 

harvest 3 LG af) 4 10.6 @) (0) 19) 2 LORS 9 
Other iL 5.9 4 ALOVALS) 4 ILS yz! 5 2ZOns 14 


Source: Survey findings 
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Similarly, restricting his livestock from grazing would only mean that he would lose his grazing 
opportunity while another household may not only benefit from reduced grazing density but 
may actually increase his stock. Therefore there is a need to assure the individual that he will 
eventually be able to use the resources which will be protected from others taking advantage of 
his restrictive behaviour. In other words, one of the objectives of forest management should 
be to ensure a sustained supply and a fair distribution of the resources in the community. 

This feeling of uncertainty of sustained supply brings about another concern, i.e. the 
carelessness in livestock grazing and fodder collection. Besides the scarcity of the resources and 
the identification that the forest area is someone else's (Government's) property, the lack of 
assurance of using the supply increases indiscriminate grazing in the forest and lopping to death 
nearby trees. Only if an individual is assured that others in the community will be "made" to 
cooperate (e.g. through restriction in use by fencing and employing forest guards) will his 
participation in the reforestation programme be forthcoming. 

The respondents have therefore identified the need to involve the community and 
through extension to explain to the villagers the problems and the objectives of the programme. 
There should be a campaign to inform and motivate the people to seek their cooperation and 


participation in the programme. 


G. PURPOSE OF MANAGING FOREST RESOURCES 

Eighty-nine per cent of the respondents mentioned that some form of management 
must be implemented in their village panchayat. "Easier availability of the resources" and 
"assurance of the supply of the resources in the future" were the two main reasons given by the 
respondents for implementing forestry programmes. 

"Easier availability of the resources" as a reason for implementing forest resource 
management programmes reflects the fact that at present the villagers have to spend more time 
than they can afford. It may be recalled that the average time the villagers reportedly spent to 


collect fodder was between 2.0 to 4.0 hours depending upon the source and the season and 
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similarly the average time required to collect firewood was 3.8 hours daily. The average time 
within which they would prefer their required resources to be available is 1.1 hour. 

Among the middle and the small farmers the concern for "easier availability of the 
resources" and "stopping of landslides" was significantly greater than the need of an 
"assurance of the supply in the future". Given their smaller land holdings, the availability of 
the resources from the private sources is less than what is available to the large farmers. 
Therefore, their interest is to reduce the time and the labour required to collect the resources 
and to protect the small farmland they own from landslides. The large farmers, however, not 
only get more fodder and agricultural post-harvest residue from their larger land holdings, but 


they can also afford to hire labour to collect the resources. 


H. PERCEIVED PROBLEMS IN IMPLEMENTING MANAGEMENT MEASURES 

The respondents were asked what they perceived would be the problems when measures 
suggested to manage the forest resources are implemented. By far the highest number (57.7 
per cent) of the 71 households who answered this question said that it would be difficult to get 
fodder for their livestock and 32.4 per cent mentioned that it will be difficult to get firewood. 

Therefore, management plans which currently deprive farmers access to public lands 
for grazing, fodder and firewood must compensate the farmers with labour saving inputs and 
employment opportunities in order to get their cooperation. While answering the questions on 
management measures, the respondents had suggested that deferred rotational harvest should 
be a part of the management scheme. 

Besides these perceived problems related to the continued supply of the resources, 11.3 
per cent of the households who answered this question mentioned that it will be difficult to get 
cooperation from the community in implementing forest resource management schemes. This 
again relates to the need for the assurance of use of the resources in the future and the need for 


extension to induce participation by the whole community. 
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The other problems mentioned included decrease in the availability of manure from the 
livestock, and more herdsmen will be required. Finally, 9.9 per cent of the sample felt that 


there will be no problem. 


I. MANAGEMENT EFFORTS: COMMUNITY LEVEL 

Only 34 of the 100 households interviewed mentioned that some form of forest resource 
management is being implemented in their village panchayat. It is not surprising that 64 per 
cent of the respondents in Dasarathpur said that some community efforts are underway because 
the community forestry programme has been implemented there. Here a panchayat forest area 
has been demarcated and forest guards employed. The awareness in Dasarathpur (64 per cent) 
of the Government's programmes for resource management was significantly (0.0042) higher 
than in Babiyachaur (34 per cent), Satakhani (26 per cent) and Kunathari (21 per cent). The 
respondents in Dasarathpur mentioned that the programme has been effective in managing the 
forest resources. 

In the other three village panchayats, particularly in Satakhani and Kunathari, the 
forest area has been fenced under locai initiative. This provides evidence of the willingness and 
the interest of the people to manage their forests. Further study into the evolution of this 
effort will provide an insight for a workable system of community management. 

The community (panchayat) forestry could potentially be an effective programme in 
these village panchayats for managing the forest resources, given the level of awareness and the 


perception among the respondents that the programme is effective. 


J. MANAGEMENT EFFORTS: PERSONAL EFFORTS 

Among the households interviewed 62 per cent reported having planted trees on their 
property. The response was highest in Dasarathpur where 88 per cent said that they have 
planted trees which is the positive effect of the implementation of the community forestry 


programme there. 
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As for the preference of trees for planting, fodder species were preferred by 85.2 per 
cent of the 61 households answering this question, followed by the preference for fruit species 
(75.4 per cent) (Table 18). However preference for firewood species was mentioned by the 
respondents in Satakhani only, again indicating that the majority of the households in the 
sample perceived f odder as being relatively more scarce than firewood. 

Preference for fruit species ranked second after fodder species. In the past more 
farmers (82 per cent) had planted fruit trees than fodder trees (79 per cent) but the preference 
has changed. Although the Hill region has a natural advantage for fruit growing, lack of 
transportation and marketing facilities have discouraged further expansion of horticulture. 

The preferred location for planting was the area around the homestead (Table 19). 
While 65.6 per cent of the 61 households who answered this question preferred to plant trees 
around the homestead, and 52.5 per cent said that they would like to plant trees in their 
farmland, only six percent showed preference to plant in community land. 

What was stated above is the general trend in the four village panchayats together. 
However there was a significant variation (at 0.05 level) in both species preference (between 
fodder and fruit) and in the preference for location of planting (between homestead and 
farmland). There was a greater preference for fruit tree species than for fodder in Satakhani 
while the preference was for the former in the other three village panchayats. There was a 
greater preference for planting around the household in Babiyachaur and Kunathari while the 
preference was for planting in the farmland in Dasarathpur and Satakhani. Therefore, as 
preferences tend to vary in the village panchayats, attention should be paid to the specific needs 
of the villagers. 

There were also those respondents who said that they have not planted any trees. The 
main reasons given for not planting trees were "no assurance of protection", "no land and/or 
time" and "no supply of seedlings". These again reflect the uncertainty of using the resources 
in the future, the scarce labour supply in the villages, and the lack of extension to support 


interests of the local communities. 
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TABLE 18 


PREFERENCE OF TYPES OF TREES FOR PLANTING 


Types of trees Village Panchayats Total 
Dasarathpur Satakhani Babiyachaur Kunathari 

No. % No. % No. % No. % No. &% 
Fodder 15  100;0 Aids) 68.2 Atel 84.6 Ln ORO 25206562 
Fruits 10 66.7 23 93.5 7 53.0 8 V2nd 46) 72 7 
Timber 4 26.7 2 OL 0) Or0 ua CARN 9 wikis, 
Bamboo 1 Ga 0 0.0 2 15.4 3 Ging) Gee 
Firewood O 0.0 3 13.6 @) 0.0 0 O50: ser 4.9 


Source: Survey findings 
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TABLE 19 


PREFERENCE FOR LOCATION OF TREE PLANTING 


Location 
Dasarathpur 
No. % 
Around the 
house 8 536 
Farmland ZO 66.7 


Community land on oes 


Source: Survey findings. 
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K. INTERPRETATION 


Most respondents felt that the forest area has been decreasing in the study area, and the 
principal causes cited were livestock grazing and shortage of fodder. This observation is 
further substantiated by the fact that the majority of the respondents cited fodder as the 
dominant problem during the year relative to firewood and preferred to plant fodder species 
rather than firewood species. The next most frequently cited reason was an increase in 
population, which will eventually require clearing of the forest to increase the agricultural land. 
These pressures are changing the composition and decreasing the productive potential of the 
forests and pastures. 

The experience of the local people is that with deforestation the agricultural 
productivity of their land has declined and there is also a decrease in the availability of water. 
The former leads to a need to expand the area under cultivation and increase the productivity to 
feed the growing number of people. In their efforts to increase production from the limited 
area of land, the farmers in turn keep more livestock for manure and draft power. They may 
also resort to seasonal migration seeking employment to supplement cash flow or permanent 
migration to escape the increasingly difficult subsistence farming in the Hill region. On the 
other hand the decrease in agricultural productivity also results in farmland being adandoned. 
The decrease in the availability of water increases the family labour required to collect drinking 
water and stress in livestock watering. Overall, the effect is increased drudgery and hardship 
for the Hill farmers. 

On the other hand these effects, which take a considerable amount of time before they 
are experienced, compared to landslides, are indicators of the history and the extended state of 
deforestation in the area. It is not only possible that forest resources in the area have been 
harvested beyond the replacement capacity for a long time, but the state of deforestation has 
reached a critical level. 

In suggesting measures to manage the forest resources the major focus of the 


respondents was on the "protection" of the forest area by fencing and employing forest guards 
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so that "careless" grazing and lopping does not take place. Their concern was to be assured 
that resources will be available in the future without someone else in the meantime taking 
advantage of one's voluntary restriction in the use of the forest as part of the management 
programme. It will not be possible to obtain the cooperation and the participation of the local 
people unless there is a feeling that others will also be "made" to cooperate so that if one 
Testricts his ieeose from grazing in a certain area to allow regeneration, others will not take 
the opportunity of the reduced grazing density or even increase the livestock numbers - a 
process which Hardin (1968) referred to as “the tragedy of the commons". It is essential that 
self-maximizing behaviour in the community be controlled. There is therefore a need for a 
greater involvement of the local people in the management programmes, and extension efforts 
must be strengthened to encourage participation by the whole community. 

What is evident from the research findings is that the current ineffective resource 
management practices have worsened the already difficult life of the Hill farmers. However 
besides the farmers being aware of the problem it is encouraging that this awareness is 
complemented by their desire that some form of management must be implemented 
immediately. The awareness of the forest resource depletion is viewed in the context of the 
impact it has on the everyday life of the people. Deforestation and land degradation becomes 
relevant when it results in difficulties for the individual and his family. 

The major objectives in the view of the local people for the management of the forest 
resources are "easier availability of the resources" required and "assurance of the supply of the 
resources in the future". 

The farmers’ preference for the easier availability of the resources is an indication that 
they are compelled to spend more time than they can afford or prefer to for collecting the 
required resources. While their preference was to have the resources available within one 


hour's distance from the village, at present they spend up to four times that to collect fodder 


and firewood. 
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Their concern for the assurance of the supply of the resources in the future is a 
reflection that the current uncontrolled "careless" pattern of resource use and the lack of 
effective management will eventually lead to total depletion of the resources they depend so 
much upon and for which they have not found any alternatives. None of the households 
reported use of any alternate technology to produce energy or to use energy more efficiently. 
Stall feeding of livestock is an exception rather than a predominant practice. 

Another purpose the people gave as a reason to manage the forest resources was to stop 
landslides. Increased frequency of landslides was considered to be a major effect of 
deforestation. Landslide scars on the hillsides are not only always visible but are also reminders 
of the loss of scarce farmland, livestock, houses, and even human lives. 

Easier availability of the resources is a greater concern among the small and the middle 
farmers than among the large farmers because the former group depends more on the public 
sources of fodder and firewood requiring more time and labour to collect the resources. The 
large farmers not only have more fodder and agricultural post-harvest residue available from 
the large farm holdings but they also hire labour to collect the resources for them. 

Meanwhile where the community forestry has been implemented, the people were aware 
of the programme and expressed their opinion that it has been effective in managing the forest 
resources. They had personally participated in the programme and planted trees on their 
private property. This provides concrete evidence of the willingness of the people and further 
study of the participation mechanism will provide an insight into a workable system of 
community management. 

When there is any restriction in access to the forest after fencing or through employing 
forest guards, the immediate implications of this as perceived by the respondents were the 
resulting difficulty in getting fodder for their livestock and the difficulty in getting firewood. 
The suggestions they proposed to overcome these problems were deferred rotational harvesting 
such that part of the area is always available and that the farmers who lose access to public 


lands be compensated through gradual implementation of the management programme, 
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provision of cutting rights, provision of labour saving inputs, and opportunities for off-farm 
employment. 

Another problem perceived in implementing forest resource management programmes 
was the possible difficulty in getting the cooperation of the local community. The respondents 
suggested that first there is need to involve the local communities in all aspects of the 
programme and second there is a need for a promotional campaign to encourage and induce 
cooperation and participation. 

There was a greater preference for private planting of trees rather than planting in the 
community area because of the respondents’ concern that there is no assurance of protection of 
trees in the public areas. Such private planting would be easier to protect due to individuals’ 
interest and the feeling of greater assurance of using the produce. The preference for private 
planting is consistent with the opinion of the respondents who mentioned that the reason they 
have not planted trees is because of the lack of assurance for the protection. 

To be borne in mind is that private planting will benefit farmers in proportion to the 
land owned. There is a possibility that increased availability of fodder and firewood from 
private sources for the large farmers will decrease the demand from community sources which 
would then be available for the small farmers. There is however a need for management 
programmes to focus on increasing and sustaining the supply of fodder and firewood from 
public areas and providing equal access to these resources irrespective of the socio-economic 
status. 

In view of the feeling that fodder is the dominant problem in the study area during the 
year, compared to firewood, the respondents revealed a preference for planting fodder species. 
Only the respondents in Satakhani expressed preference for firewood species but still the 
preference ranked third after fruit and fodder species. This preference for fodder species 
further substantiates the observations that shortage of livestock feedstuff is the main cause of 


deforestation in the study area. 
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The respondents reported that in the past they had planted more fruit trees than other 
species but for future planting they prefer fodder trees. '* In reference to the comparative 
advantage of the Hill region, planting of fruit trees had been widely encouraged. However, 
lack of transport and market facilities have discouraged the villagers from growing more fruit 
trees. Fruit trees still ranked second in preference for future planting because horticulture 
programmes have the potential for increasing farm income including that of small farmers, 
could contribute to increasing nutrition in the diet, and increase overall employment. 

Irrespective of whether the village panchayat was classified as in a "low" or "high" 
level of deforestation, or whether the household size was larger in one than the other, it was 
still the livestock stocking in relation to the carrying capacity of the land that was perceived as 
the principal cause of deforestation in the area. This is contrary to the management priorities 
currently being advocated by the proponents of the "other energy crisis" (i.e. the firewood 
scarcity in the developing countries). The focus has been on the alleviating the firewood 
scarcity to control deforestation. 

The shortage of fodder is also a food shortage problem as it has a serious effect on the 
entire agricultural system. Livestock is the key link in the farming ecosystem because it acts as 
a means of collecting, concentrating and breaking down large amounts of plant material to 
provide food for the people and also dung for composting and recycling (ADB/HMG, 1982). 
Livestock compost in many cases is the only means of replenishing the soil nutritients. 
Livestock is also a major source of power for soil tillage, threshing and rural transport.’ 
Consequently with the decrease in the livestock productivity, crop yields have declined and the 
agricultural production is unable to meet food requirements of the growing population. 


Therefore, the respondents ranked increasing population as the second most important reason 


18A similar preference was shown in a study by Bhatta et al. (1977). "Villagers want to plant 
firstly fruit trees and/or fodder trees on their private land, secondly fodder trees and/or 
firewood species on the communal land...". Also Calkins (1982) and Nepali (1977) have 
argued in favour of promoting horticulture development in the Hills. 

1°Tn addition, livestock provides essential items of subsistence food for the farming community 
(milk, ghee, meat), items for trade (ghee, live animals), and raw materials for cottage 
industries (wool, milk, hides). 
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for deforestation after livestock grazing and fodder collection but before firewood collection. 

In the traditional farming system in the Hills, livestock, forestry and crop production 
and household subsistence are very closely integrated. The farm ecosystem is relatively self 
contained, each sector supporting the other. Unfortunately the contraction in the fodder 
supply has~not led to a decrease in the livestock number; rather, the tendency is towards 
increasing the number to compensate for the decline in the productivity of individual animals. 
Wyatt-Smith (1982) is right in concluding that shortage of fodder is the weakest link in the 


farming system. 
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VII. CONCLUSIONS AND SUGGESTIONS 


A. CONCLUSIONS 

This study has shown that excessive livestock grazing and shortage of fodder are the 
principal reasons for the perpetuation of deforestation and land degradation in the study area. 
This has led to overgrazing, defoliation and lopping of trees around the homestead, farmland, 
pastures and forests. With the subsequent decrease in the livestock productivity there has been 
a shortage of the traditional compost material to replenish soil nutrients. The infertility of the 
agricultural land will leed to abandoning of the terraces, exposing them to erosion. Another 
consequence is that more marginal and forest areas are brought under cultivation in an attempt 
to feed the increasing population. 

Although evidently livestock overgrazing and fodder scarcity are the principal causes of 
deforestation, the symbiotic relationship between the whole farming system shows that 
attributing deforestaion to a sole independent variable would be simplistic. The question of 
firewood supply is crucial too and cannot be understated for without alternatives to household 
energy requirements, firewood extraction will also continue to cause deforestation. Shortage of 
firewood supply has diverted the traditional source of compost material to cooking and heating 
needs. 

The supportive roles between the various components of the agro-forestry system and 
the interlinkages of the range of people, activities and places involved, suggests that 
programmes for conservation without the inclusion of the total farming system (agriculture, 
forestry, horticulture, livestock, water management, extension, marketing, transport) is 
unlikely to meet with any significant success. 

The current realization that fodder is a greater problem and the major cause of 
deforestation relative to forest clearing for agricultural land expansion or firewood collection, 
interestingly points out the evolution of the deforestation process. In the past, both expansion 


of farmland by cutting down the forest to produce more food and cutting firewood to cook the 
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food resulted in deforestation. Now because of the lack of forest to feed the livestock, the 
productivity of the land has declined and there is less food to cook and less firewood to cook 
with. The farmland infertility is leading to more land being abandoned than forest areas being 
cleared for cultivation. 

Related to the need to focus attention on fodder supply is the finding that there is a 
spatial and a temporal variation in fodder and firewood sources and collection in the study 
area. While the forest is the major source of firewood throughout the year, there is a seasonal 
variation between the farmland and the forest as the source of fodder. While firewood is most 
often collected during the winter season, fodder scarcity and grazing pressures on the forest are 
greatest during the premonsoon season. Forest management programmes must take into 
account the need to increase the supply of the resources at the time of scarcity or greatest 
demand. There is a definite need to particularly increase the supply of fodder from the public 
sources (i.e. the forest) to supplement the supply from the farmland. 

It must be added that the small and the middle farmers (i.e. 74 per cent of the sample 
households) depend much more on the public sources for the supply of fodder and firewood 
compared to the large farmers who are able to meet most of their requirements from the 
private sources if need be. Although management programmes should favour the 
underpriveledged, such an approach where one group is favoured over the other will not be 
successful. There is a definite need to get the cooperation of the large farmers who are the 
ones who influence the village decision making process. Making provision for equal access to 
the public resources irrespective of the socio-economic status will have a better chance of 
success in programme implementation and greater assurance of increasing the supply for the 


small and the middle farmers. 
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B. SUGGESTIONS 


Given the awareness, the interest and the opinion that the community forestry 


programme has been effective in managing the forest resources, there is a potential for 


teplicating the programme in other village panchayats as well. Based on the findings of this 


study regarding the patterns of the forest resource use, the preferences mentioned and the 


Management suggestions given by the respondents, a range of alternatives for the specific 


aspects of the implementation of the community forestry programme has been developed and 


summarized in Table 20. 


a. 


In Table 20, the management alternatives are summarized in four sections, namely: 
Increasing the forest resource supply through reforestation programmes and 
establishment of nurseries for distribution of seedlings. The preferences of the people 
regarding the species of trees and location of planting are outlined later. 

Decreasing the forest resource demand through reduction in livestock population, 
human population, and decrease in dependence on the forest. The stress is on the 
need to convince the people that quality not quantity of the livestock is the criterion of 
wealth, both for the family and its following generations. The possibilities of 
developing a number of alternative renewable sources of energy are listed. 

Protection measures include fencing, employing forest guards, controlling careless use 
and protection from fire. There are a number of options in methods of protecting the 
forests which involve varying costs and social discipline requirements. 

Institutional aspects for implementation like types of community forests provided in 
the current legislation, need to involve the local communities particularly the women, 
and the incentives and compensation which could be provided are listed. 


The specific suggestions regarding each of these sections are listed below. 
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Increasing Forest Resource Supply 


1. Reforestation Programmes 


1) 


2) 


3) 


4) 


5) 


6) 


7) 


The focus of reforestation programmes should be on increasing the fodder supply 
from around the homestead, farmland and waste land within the cropping area to 
be supplemented ioe the supply from the forests. Besides green fodder trees, 
improved grasses and legumes should be planted on bunds and terrace slopes. 
Appropriate areas of forest close to the village should be managed to provide 
fodder and as community pastures. 

Fruit trees must also be made available for planting in the private property as per 
the interest of the people. 

Efforts to increase forest resource supply (both fodder and firewood) should be 
directed particularly towards the winter and the premonsoon seasons when the 
demand is the greatest. 

Forests more distant from the village should be managed as Panchayat Protected 
Forest for the purpose of supplying firewood and timber. 

There is a need to search for multipurpose, fast growing species and improved 
gtass species suitable for the specific region. 

A naturally fast growing multipurpose specie is ipil-ipil (Leucaena leucacephala) 
which is being tested in various parts of Nepal. Acacias, Albizias and Bauhinia 
have also shown prospects as good legumes and for multiple use. Improved grass 
species like Setaria and Desmodium have been found to be very suitable for the 
Hill Region’ (DSCW,, 1983; Hopkins; 1983; IBRD; 1978) Pandey, 1982; 
Rockefeller Team, 1976; Shah, 1980). 

Farmers tend to regard as good fodder anything the animals will eat. In selecting 
tree and grass species for planting, consideration must be given to productive 
capacity (fodder, firewood, poles, fruits/nuts, etc); availability (long/short 


period, winter/summer seasons); tree growth habit (fast/slow); regeneration 
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8) 


9) 


10) 
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Capacity; site suitability; resistance (drought, pest); palatability; chemical 
composition (nutrition); etc. 

In promoting tree plantation in the cropland, the upper limit of the standing tree 
per unit area must be respected as crop yields can be reduced by lateral spreading 
of roots and by shade. Pandey (1982) believes that farmland could take up to at 
least further 20 trees per holding. 

Extensive gully and sheet erosion was noticed in the study area during the field 
work. This was true even in the forest where because of overgrazing the under 
growth of vegetation has been removed. Heavily grazed land tends to be highly 
prone to soil erosion in almost every case and is the greatest contributor of 
sediments in a catchment basin (Carson, 1981). A single layer of tree cover, 
devoid of understory, does not provide adequate protection of reducing rainfall 
impact on the soil surface. To overcome this neglected aspect in the current 
forest protection programmes, attention must be also paid to increasing grass 
cover and undergrowth to protect the soil in the reforested areas. 

The continuation of supply of the forest resources can be guaranted only if forest 
products are harvested in a judicious manner allowing regeneration. To assure 
sustained yield the first principle in practical forestry is that only the annual 
increment put on the trees should be removed such that the actual forest area 


remains constant (Kayastha, 1970). 


Nursery Establishment 


1) 


2) 


3) 


A village panchayat nursery or even temporary ward level nurseries should be 
established. They must be stocked with locally preferred species. 

The possibilities of providing employment to the local people should be explored. 
To the greatest extent possible the nursery should be located as close to the areas 
of plantation as possible to reduce transport loss and cost. Proper health and size 


of the seedlings must be ensured before distribution in order to reduce seedling 
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mortality. These have been the two principal causes of seedling mortality in the 


current reforestation programme (Campbell and Bhattarai, 1983). 


Decreasing Forest Resource Demand 
1. Decrease Livestock Numbers 

1) As the livestock stocking in the area is beyond the carrying capacity of the land, 

there is a need to decrease the livestock numbers. With livestock forming such an 
integral part of the farming system and because of the evident social reactions, 
direct measures like culling unproductive animals will not be acceptable. Similarly 
introducing taxation on the number of heads of animals or charging user fees will 
be difficult to implement. 
The alternative is to increase the livestock productivity through genetic 
improvement, reduction in losses caused by diseases, improvement in nutrition, 
and castration of scrub animals and young males not needed for breeding. The 
argument here is to convince the farmers the possibilities of improving the quality 
of the stock for better productivity. 

2) There is also the option of progressively reducing the goat population as they do 
considerable harm to the vegetation. The possibility of replacing cattle by buffalo 
should be looked into. For religious reasons, it is not permissible to slaughter 
cows but buffalos are slaughtered. To be considered are the dietary restrictions of 
the local ethnic groups. Magars will eat pigs but not buffalo and it is viceversa in 


case of the Gurungs and the Newars. 


2. Decrease Dependence on Forest 
1) To decrease the demand on the forests, there is a need to promote family planning 
programmes to control the population growth rate. 


2) As fodder is a greater concern than firewood, efforts to substitute household 
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energy or improve efficiency in use will be slow in adoption. Rather the 
possibilities for the storage of green fodder from the monsoon season for use 
during the following months when the fodder supply gets scarce, should be 
researched. 

In developing alternative energy sources, attention should be given to finding the 
least cost solution for power generation in a given area and to the operation and 
maintenance requirements. Financial constraints make it essential that the 
schemes be cheap, but cheapness must still include durability and reliability. 
There is also a need for multi-purpose utilization including coordinated 
development for demand creation. Energy produced could be used for many 


purposes like irrigation, water supply, agro-processing, and household energy. 


Protection Measures 


1. Fencing 


1) 


2) 


3) 


wee eee eee ee 


One of the early prerequisites in the demarcation of community forests is the 
assurance of protection. As much of the perimeter protection as possible should 
be in place before planting seedlings in protected areas. 

As for the fencing material, natural "live" fencing of inedible fast growing shrub 
has been found to be cheaper and as effective as constructing stone walls or 
erecting barbed wire fences. Barbed wire is expensive and difficult to get. Where 
materials are available stone walls have proven to be a cheap and durable solution 
for keeping away cattle but they are not sufficient protection from goats. 

Fencing seems to cause itritation in the community depending upon their 
acceptance of the management plans. This dislike can only be overcome through 


a considerable degree of self-discipline and cooperation by the entire village. 7° 


20Bhatta et al. (1977) and Wormald (1976) mention that when the villagers are convinced that 
a forest needs protection from grazing, they are capable of imposing their own control 


measures. 
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The respondents suggested that forest guards should be employed to patrol the 
forests. However the forest guards are also often considered as "policemen" 
stopping access to the resources. Changing this attitude among the villagers about 


the forest guards will take time. 


Control Careless Use 


1) 


3) 


As "careless use" and "grazing" are important concerns of the people, practices of 
hand harvesting and stall feeding should be encouraged. There is a need to 
change the age-old scavenging practices to a more organized system of hand 
harvesting. The possibility of encouraging some sections of the community to 
specialize in collecting fodder and firewood to be sold to the villagers should be 
looked into. 

Advantages of stall feeding include reduction of threats to crops and increased 
compost production through reduction of loss of manure. Furthermore stall 
feeding will ensure reestablishment of ground cover and palatable fodder species 
will not be eaten out. It has also been found that it is possible to produce more 
fodder per unit area of land compared to grazing in the same area of land 
(Hopkins, 1983). 7 

Stall feeding will reduce labour required to herd livestock further away from home 
but there will be an increase in labour requirement as fodder will then have to be 
cut and carried to the animal. This requirement must be worked out with other 


demands on family labour. 


1Wyatt-Smith (1982) mentions that there is a possibility of increasing fodder production from 
1200 kg/hectare/year and 2000-3000 kg/hectare/year under unmanaged conditions to 6000 
kg/hectare/year and 5000-7000 kg/hectare/year from the pastures and the forests respectively. 
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Institutional Aspects 
1. Community Forestry Programme 

1) Extensive areas of forest (as shown in Figure 7) could be handed over to the local 
communities as Panchayat Forest and Panchayat Protected Forest. Given the 
interest and the willingness of the people about the community forestry, the 
current slow pace of demarcation could only be due to administrative reasons. 

2) The steps involved in implementing Panchayat Forest and Panchayat Protected 
Forest would be: selection of areas for plantation and of existing forest for 
management, establishment of nursery, demarcation and protection, plantation, 
weeding and harvesting. Site selection should complement established and future 
water use projects, livestock programmes and conservation works. Demarcation 
must take into account the needs of the people like access to water for livestock 
and through-ways. 

3) Management plans that deprive farmers of access to public land for fodder and 
firewood, need to compensate these farmers with labour-saving incentives and 
employment opportunities in order to get their cooperation. For example, grass 
cutting rights could be first given to those who lost grazing land. The small 
farmers could be provided with off-farm employment in conservation activities as 
a compensation. The extra labour that would be required to collect the forest 
resources, could be compensated by time-saving inputs such as implementation of 
drinking water projects. 

4) The respondents have suggested that step-by-step planting and deferred rotational 
harvesting should be promoted. In plantation areas wood may be harvested no 
sooner than five years and fodder a little earlier but grass could be cut from the 
first year. Pastures could be divided into several plots and grazing permitted on 
rotation allowing time for reclamation. *? 


22For example, Wormald (1976) reports of certain villages where forest area has been divided 
into 10 or more blocks and one block is closed at a time until regeneration is well established. 
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5) When the community forestry programme is fully operational the local 


communities will benefit through increased resource supply, protection of soil and 
water sources, employment opportunities, and saved labour. Immediately, 
however, there will be greater pressure from livestock (overgrazing of pasture, 
crowding, pressures on crop and crop residues) and increased labour requirement 
for hand harvesting, collecting firewood and grazing livestock at a greater 


distance. 


2. Community Involvement 


1) 


2) 


As production from a reforestation programme is latent, to encourage the rural 
people to participate and to encourage them to strengthen their institutional and 
administrative skills, an incentive programme should be designed. 

One such incentive would be to piggy-back the forestry programme, which has a 
long gestation period before benefits can be realized, with the much more 
appreciated public works projects such as irrigation and drinking water supply 
systems, provision of new seeds, agronomic techniques, etc. Through these 
projects, farmers could reap some high priority short-term benefits in 
compensation for some of the immediate loss from forest enclosures. Moreover 
there is the possibility of increasing productivity and the standard of living . 
Another alternative to motivate the Hill farmers in participating in forestry 
programmes is through demonstration. As the success of the new management 
scheme or new technology (improved species, improved cooking stoves, 
alternative energy sources, etc.) is proven, people from outside the area can be 
brought in with the objective of replicating the success in their own villages. The 
advantage of a demonstration process is that systems are more likely to be 
replicated if they evolve from a reality-led selection process rather than being 
driven into our lives by their technical appeal alone (French, 1979). However the 


replication of a certain activity from one place to another will only take place if 
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the farmers who participated in the programme are truly seen to be better off 
than before the implementation of the programme. 

To generate community participation and manage both the forestry and the 
incentive program, some form of community organization is required. Effective 
institutional means which can assure a maximum of group action or locally 
generated cooperation among the farmers, is likely to be the cheapest means for 
the Government to implement development programmes. 

In that line, it is suggested that the formation of user groups be encouraged. 
These groups can be locally generated or government intiated or both. In some 
areas traditional systems could be reactivated, reinforced or improved while in 
other areas a system will have to be introduced afresh. In forming these groups it 
is essential that the programmes for which such groups are formed accrue equal 
benefits to all the members. Equally essential is that the small farmers be 
included in the decision making process. 

Another aspect regarding community participation, is the need to involve the 
women in the management programmes. It is quite logical that the women, who 
are not only the main fuel and fodder collectors but also the ones who cook the 
food and take care of the animals know very well which tree species are best to 
grow for fuel and fodder (Werner, 1981). The women should be urgently 
informed about the meaning of community forestry and be involved when talking 
about introducing stall feeding and growing new grass species. 

Many authors have suggested that female extension workers should be trained to 
develop effective communication with village women and to transfer technology 
to the local level (Acharya and Bennett, 1981; Bhattarai and Karmacharya, 1981; 
IDS, 1983; Schroeder and Schroeder, 1979; Shrestha and Apedaile, 1984). At 
present extension workers are all male and their training neither encourages nor do 


social norms permit much contact with women. 
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Another option is to foster their participation in user groups. A minimum 
representation by female members of the society could be made compulsory in 
forming user groups. It has been found that through encouragement and 
provision of opportunities to participate it is possible to mobilize the women in 


development activities. 


3. Community Education Programmes 
1) The respondents felt that it will not be possible to protect newly reforested and 
afforested areas because it will be difficult to get community cooperation. The 
people are under pressure of subsistence on a day-to-day basis. As a result 
concepts like investment, conservation, protection are not affordable and little 
appreciated. Therefore a massive educational campaign to explain to the people 
the need to preserve the environment, its importance in attaining a better standard 
of living, and need to adopt appropriate land use practices will have to be a part 


of the management scheme. 


Finally, to conclude, the objectives of these management measures are to optimize the 
human welfare, while at the same time maintaining the balance of the ecosystem and 
minimizing irreversible environmental perturbation. More specifically, the expectation is that 
through these management measures there will be: 

a. an improvement in the daily livelihood of the Hill farmers; 
b. an improvement in the balance between man and the environment to assure sustained 
supply of resources (forest, land, water) for future generations; 


c. land restoration for stability and continuity of the natural resources; 
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d. reduction in soil loss on-site (watershed degradation) and reduction in flooding, 
siltation off-site (downstream externalities); 

€. increase in and sustained supply of fodder for livestock, firewood for cooking and 
heating and water within reasonable distance from the village; 

f. an enhancement in community organization. 

Achieving these indeed complex and difficult goals is not going to be without social 
costs and various constraints. The survey respondents felt that immediately there will be no 
place to graze livestock or gather fodder and firewood, more herdsmen will be required, etc. 
Again, being solely dependent on the forest for the supply of the resources, these immediate 
repercussions will have to be compensated. Given the lack of options for diversification the 
people in the Hills will continue to depend on agriculture and on the other associated sectors for 
their living. 

There are also numerous constraints which will have to be overcome. Social and 
religious customs prohibit slaughter of cattle that have completed their economic life yet there 
is a need to reduce the livestock population. Information on silvicultural aspects specific to the 
conditions in Nepal is rudimentary. The archaic rights entitle the villagers to a daily head-load 
of fodder and firewood (Wyatt-Smith, 1982). The village custom of free-grazing and the 
belief that burning improves grazing is deeply ingrained (Wormald, 1976). 

Furthermore, either there is no institutional structure for the management of the forest 
at the local level or it is very weak. There is also a lack of training of the local people in 
techniques and management of forest resources. The still prevailing attitude that it is the 
Government's responsibility to manage the forest and the finding in this study that the farmers 
hesitate to invest anything themselves for fear of someone else harvesting the fruits of their 
labour will be slow to change. 

However, the mitigating factor is that despite all these constraints the people are aware 
of the need for rehabilitating and reinstating the forests. There is an overall institutional basis ~- 


which can potentially pave the way for effective community forestry management. 
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BEHAVIOUR AND ATTITUDE OF NEPALESE HILL FARMERS 
TOWARDS FOREST RESOURCE USE AND CONSERVATION 


aCe ES ie 1 L0H te VSS HAS a 
[SURKHET DISTRICT: DASARATHPUR, SATAKHANI, BABIYACHAUR, KUNATHARTI] 


May - June 1983 


Village panchayat: 


Ward Number: Household Number: 
Interviewer: 
Date: Time: from tO 


[TRANSLATED FROM NEPALI] 
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1. How many of the following livestock do you own? 


AZ Cattle a 


B. buttalo a 


C. goats & 
D. sheep Ra 


2. Where do you graze your livestock during these seasons? 


Premonsoon Monsoon Winter 
A. own land 
B. other's land 


L_] Le 
i) LI 
C. community pasture L_| |_| 
LI LI 


DeELOGest 


Be ea 


3. For how long is the livestock grazed everyday? 


As hours 


4. Do you keep any livestock on stall feeding? 


A. yes L] 


4.1 Why do you keep your livestock on stall feeding? 


Wie 
a a 
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5. How many loads of fodder do you collect from: 


Premonsoon Monsoon Winter 


A. own land [| [ LJ 
B. forest iz a = 


6. How long does it take to collect a load of fodder from: 


Premonsoon Monsoon Winter 


A. own land ia LJ L | 
B. forest L] L LI 


7. Do you get enough fodder to feed your livestock? 


A. yes [| 
LJ 


Keun hs 
Jw In which month/s is itdifficult to get fodder? 
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7.2 What do you do when enough fodder is not available? 


8. Do you have to go further, same or less distance to collect 


fodder compared to five years back? 


A. further L | 
B. same = 
Cc. less L] 
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9. How many loads of firewood is required for your household 


every day? 


AS loads 


10. From where do you get your firewood? 


A. own land i 
B. forest L| 


ll. How long does it take to go to the source of your firewood supply? 


Ax hours 


12. In which month/s is firewood most often collected? 


A. 


13. In which month/s is firewood most difficult to get? 


14. Do you have to purchase firewood for your household needs? 


A. yes L] 
B. no a 


13.1 In which month/s do you have to buy firewood? 


15. Do you have to go further, same or less distance to collect 


firewood compared to five years ago? 


A. further [| Cietess ey 
B. same L] 
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20. 


106 


What other sources of energy do you use? 


A. gobar gas 
B. cow dung cakes 


C. husk 


ea) a ea 


De Cera Gols) 


Be. Others: 


Did you build a new house during the past five years? 


A. yes LJ 
Bano & 


How often do you change the thatched roof on your house? 


A. years 


From where do you get the thatch? 


A. 


During the year is it more difficult to get firewood or fodder? 


A. firewood [] 


B. fodder a 
¢. both L| 
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Has the forest area in your village increased or decreased during 


the past five years? 


A. increased & 


B. same L] 
& 


te decreased 


21.1 Why has the forest area decreased? 


21.2 Why has the 


What happens to the land 


overgrazed? 


-cutting trees for firewood 


change to agricultural land 


free grazing of livestock 


eos a 


cutting trees for fodder 


forest area increased? 


when forest is destroyed and pastures 


What is the reason for the forest and pasture being destroyed? 
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24. Some people say that livestock grazing freely in the forest and 


the pastures are a cause for destruction of land. Do you agree? 


A. yes L 


ca 
24.1 What should be done to protect the forests and the 


pastures? 


24.2 What problems could possibly arise while implementing 


such programmes? 


25. Do you think that increasing fodder supply would help in 


controlling land from being destroyed? 


INS SS a 
Be. no LI 


—. 25.1 How could the fodder supply be increased? 


25.2 How could plants be protected from being destroyed by 


people and livestock? 
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26. In the past year did you plant any trees around your house, field 


or in the forest? 


A. yes LJ 
LI 


Be no 
————- 26.1 Are there any reasons why you did not plant any 


trees? 


26.2 Would you like to plant trees? 


A. yes L | 
B. no i 


26.3 Where would you like to plant trees? 


A. around the house & 
B. in the farm land L] 
Cc. in community Lard [| 


[barren land, forest] 
26.4 What kind of trees would you like to plant? 
Be LEULC 
B.) fodder 
C. firewood 


D. timber 


(57) Svea 


E. bamboo 


F. other varieties: 
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26. continued 


Se 5 Where did you plant the trees? 


A. around the house [_ 
Be an the £arm land L] 
C. in community land L_] 


[barren land, forest] 


26.6 What kind of trees did you plant? 


A. fruit 
B. fodder 
C. firewood 


D. timber 


Rea ei Sh 


E. bamboo 


F. other varieties: 


27. Are there any specific practices in your village/panchayat to 


protect the existing forests and pastures? 


A. yes L 
LJ 


Beil©) 
oes, 27.1 Should something be done to protect the forests 


and the pastures? 


—A. yes i 
Bene J 


27.1.1 What should be done? 
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27.2 What practices exist? 


27.3 Have they been effective? 


A. yes LJ 
B. no LI 


28. Have you heard of the Government's efforts to develop community 


forests? 


A. yes [] 
Be nO [| 


28.1 Do you think it is a good idea to have such 


protected forests? 


A.yes i 
Fie os 


265151 Why notr 


28.1.2 Why yes? 


28.1.3 Within what distance should such forest 


be set aside? 
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29. Have you personally done anything to plant trees or protect 


the forest and the pasture? 


A. yes & 
LJ 


C no 
Ze a WAY moc? 


en 21.2 What did you do? 


30. What is your occupation? 


A. farming 


C. business 


| 
B. service 1 
L | 
L | 


D. labourer 


E. other: 


31. How much land do you own? 


type of land 
A. khet 
B. gharbari/pakho 


C. kharbari 


area 
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32. How many members are there in your household in the following 


age groups? 


Age groups Male Female 
aoa [ LI 
B. 5- 9 U [| 
CyLlOu= 23 LI LI 
D. 24 - 29 | = 
E. 30 - 59 = i 


F. above 60 


33. What is your caste/ethnic group? 


A. Brahmin 
B. Chetri 
C. Newar 
D. Tamang 
E. Gurung 
F. Magar 


G. Gurung 
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H. Sanyashi 
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